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MENTAL SCIENCE.* 
WE have great reason to congratulate 
ourselves on the progress of psychology, 
not only in this country but in the world 


* Address before the Division of Mental Science, 
International Congress of Arts and Science, Uni- 
versal Exposition, St. Louis. 


during the last quarter of a century. Not 
only have students, teachers, text-books, 
journals, societies, laboratories and mono- 
graphs increased, and new fields have 
opened and old ones widened, but our. de- 
partment has been enriched by original 
contributions that have profoundly modi- 
fied our views of mind and even of life 
itself. For the first time in this field 
American investigators have borne an im- 
portant and recognized part in advancing 
man’s knowledge of the soul. Among these 
we take pride even in the presence of our 
distinguished foreign guests in naming first 
of all James, who, more than any other 
American, has occupied and influenced the 
psychological thought of both experts and 
students here for a decade, and whose 
charming personality and style have done 
most to infect cultivated laymen in all ad- 
jacent fields with interest in psychology 
and to make American thought known and 
respected abroad; Ladd, to whom we owe 
the first text on physiological psychology 
in English and who, more than any other 
American, illustrates the old tradition of a 
system of philosophic thought large enough 
to embrace most of the topics from the 
laboratory to religion; Miinsterberg, who 
has not only done more than any of his 
distinguished Teutonic predecessors from 
Agassiz and Lieber down to make Germany 
and America know and respect each other, 
but has been the first to lay the foundations 
of a new efferent system of thought which 
harmonized the best in Fichte and Schopen- 
hauer with the choicest results of the labo- 
ratory; Titchener with his thorough Eng- 
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lish training, whose ceaseless productivity 
makes him already in the widening fields 
he cultivates our American Wundt in a 
thoroughly and sometimes radically recon- 
structed and improved edition; Baldwin, 
the first here to attempt a logic of biology 
and sociology and evolution that should 
apply to genetic psychology; Dewey, who, 
much as he achieved in logic and general 
psychology, has done perhaps yet more to 
make these topies fruitful for education; 
Cattell, pioneer in founding two labora- 
‘anks, 
who has boldly grappled the vast problem 
of individual psychology in a way which, 


tories, the foremost editor in our 


if solved, must make even biography more 
scientific ; in other related fields Royce, Or- 
Howison, Fullerton, Strong, who 
have done so much to restore the faltering 
belief in soul, freedom, God and ultimate 
reality; Cowles, Donaldson, Myer, Hoch, 
Herrick, each marking advances either in 
exploring the obscure psychoses of mental 
aberration, advancing our knowledge of the 
brain, correlating psychic symptoms and 
neural and somatie changes, and making 
the asylum tributary to science—these in- 


mond, 


adequate references, not to mention my 
own associates or even the score or two of 
younger men whose work already gives 
promise of a future richer in results than 
the past, and omitting, solely because I am 
too ignorant to speak of it, the department 
of sociology, bracketed with ours to-day, 
but which has also made advances perhaps 
hardly less signal—these suggest my theme, 
which is simply a plea for yet more differ- 
entiation and specialization between men, 
departments and institutions, and certain 
modifications of method in our rapidly 
widening field. 


The idealist who holds that the world is 
man’s concept and that all science is a part 
of psychology ean hardly object to the far 
more modest claim that it really does prop- 
erly inelude logic, ethies, religion, esthetics, 
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epistemology and metaphysics, and those 
who with Lotze still cling to that dear old 
tradition of the theoretic life that its sy- 
preme joy is to attain the fullest expression 
of one’s own personality in a comprehen- 
sive philosophical system, must not carp if 
one who long since abandoned the youthful 
hope of attaining this felicity vents his own 
individuality a little, as, with your kind in- 
dulgenee, I beg leave to do, excused some- 
what by the conviction that all systems, the 
most meager and the best alike, are only 
human documents, empirical data, votes, 
résumés, returns, to be used at last as em- 
pirical data for some greater synthesis of 
the future. If psychology is already far 
more than a subdepartment of physiology, 
anthropology and psychiatry, or a subsec- 
tion in a philosophical system as of old, if 
we may justly reject for it the place as- 
signed it in the hierarchy of Compte and 
Spencer as a link between biology and so- 
ciology and now base it no less upon the 
latter than upon the former, and not only 
claim for it an independence already 
achieved, but look forward to its ultimate 
hegemony in all the fields involving man’s 
higher nature, or as being in a word the 
culmination of humanism, -it follows that 
we must regard all that all of us have so 
far done as only a prelude, that much of 
our work must be done over again, that the 
history of philosophy, instead of being phi- 
losophy itself, is to be subordinated as psy- 
chological material for a truer and far 
more comprehensive natural history of 
mind, and that the best of us are only 
morning stars which will pale and be for- 
gotten as day advances. 

If the germs of soul are as old as life 
itself and if its types are as distinct and as 
persistent as those of morphology, then, 
though we ean no more define it than we 
ean life, must we not draw the momentous 
inference that consciousness alone is a very 
partial and inadequate organ of experience 
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and at best only one culminating stage, like 
4 submarine plant’s leaves and blossoms 
that alone reach the surface? Does not ex- 
perience by its very nature tend to lapse 
below the threshold of consciousness, and 
just in proportion as it becomes complete 
does it not sink beyond the reach of sub- 
jective analysis? Nay, more; does it not 
so strongly tend to become automatic that 
to become perfect it must lose even the 
power to be transmitted by instruction, but 
only by heredity? If so, must we not 
supplement the methods of internal by 
those of external observation, subjective by 
objective, and deductive by empirical re- 
searches? Just as history is now studied 
more as the daily life of the average man 
and as the play of but half-understood 
economie racial and tellurie forces, and less 
as the mere records of battles and the acts 
of kings and courts, so must not psychology 
more and more center in the study of love, 
pity, fear, anger, pride, conscience, beauty, 
love of power and wealth, sympathy and 
all those social instinets that make our life 
their sport? Should we not find helpful 
biological suggestion in the example of 
Bateson and his growing circle of followers, 
who would go*back to facts baldly reeorded 
to lay broader foundations for their pyra- 
mid, instead of steepening its angles to a 
tower or inverting it, and be content in 
some fields with a merely descriptive psy- 
chology that masses facts, not ignoring 
those that now seem most trivial, register- 
ing reflexes that, perhaps, appear but once 
in a lifetime, vascular and other somatic 
resonances that seem meaningless, in the 
hope that ultimately we may be able to 
infer something about the psychie states 
that once animated them and do something 
to restore the great volume and variety of 
lost soul and life that mechanism, missing 
links and extinet species, animal and hu- 
man, have taken out of the world? 

For myself, if I were challenged by some 


SCIENCE. 483 


advocate of a psychology without a soul to 
improvise a working hypothesis of what 
soul may be like, I might boldly begin by 
assuming it to have been more potent in 
the past than it is in the present, but ever 
tending to vanish as heat, which once made 
the earth incandescent, does to dissipate 
itself; as something with which the death- 
less germ plasm is more instinct than are 
the somatie organs it evolves, even the brain 
where it has now taken refuge; as some- 
thing no less closely related than theology 
once made the persons of the Trinity to be 
among themselves with the nisus formi- 
tivus, whatever that is, which when the 
world was young and lusty evolved all the 
products of natural selection, developed 
and then differentiated hunger and love, 
adapted flowers and insects to each other, 
made instinet and inspired all its pur- 


posive acts without the aid of any sense of | 


purpose, was shaped by all the forces that 
have modified life sinee it began; that 
domesticated useful and tried to extermin- 
ate noxious animals and plants, invented 
thousands of languages the syntax of some 
of the lowest of which are the new marvels 
of philologists; that laid down the lines of 
the primeval religions and struck out all 
the unwritten laws and customs of social 
animals and tribal men, the latter more 
complex and perfect in many respects, as a 
recent English blue book on Africa insists, 
than any that civilized legislators have yet 
devised. On this view soul life when it 
was chiefly passion, feeling, impulse, may 
have been far more dominant over the body 
and all its processes than now. It was hot, 
intense, lived out close to the elements, 
always in sight of the edge of the fierce 
struggle for survival. It was more life 
than thought, more eollective and racial 
than individual, shaped the world from 
within rather than, as science is now learn- 
ing to do, perhaps, in a derived and sec- 
ondary way, from without. Everything 
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was genetic, nothing logical, while as yet 
no symptom of the great paralyzer, self 
This was the 
great reality which our late developed and 


consciousness, had appeared. 


senescent, ingrowing intellect has lost and 
yearns for as old age yearns for its van- 
ished youth. Its traces, fossils, remnants, 
still abound in our own body and soul and 
in life about us, but unless we can read our 
titles clear to this pleroma of life abound- 
ing, the psychologist will still have reason 
to grieve as an exile from his pristine para- 
dise vainly seeking atonement with God, 
the world and self. Some type of soul life 
has passed out of the world with every 
species that became extinct, every vanished 
tribe, with every child that develops into 
maturity, with every substitution of self- 
consciousness and reflection for the naive, 
intuitive, spontaneous, and what we eall the 
progress of knowledge is a compound of 
mingled gains which we keenly feel with 
losses that we far less keenly realize. 
When the intellect, which seems to have 
been developed late, as a new function of 
adaptation to the external world, leaves the 
latter and seeks to introspect its own proc- 
esses and reflect upon them, it crosses some 
This involution is hard, 
Perhaps first 
are the half-instinetive musings on some 
of eonduct as affecting 
pleasure and pain, or upon motor impulses, 
the stages that 
thought are more vividly sensed. 


important pons. 
slow and with many stages. 


memory-content 


or somatic accompany 
Many 
laboratory experiments directed to other 
ends have as their best result the revelation 
of the intricacy of the simplest psychie 
We find a mazy network of 


tentative associations and impulses strug- 


operations. 


gling for survival or for emergence into 
the narrow focus of attention, chaotic ir- 
ruptions into saner sequences of perception 
or thought, manifold shades or elements 
which language is far too clumsy and con- 
ventionalized to adequately express, dis- 
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tractions which must be ignored by an act 
of the will as we ignore all that is in the 
indirect field of vision. From all this we 
select out the few and meager factors we 
want. But if, instead of doing so, we yield 
to the diverticula and seek to note all that 
takes place within, we soon feel that we are 
sane only by a small working majority of 
our activities, and that underneath the cos- 
mos of habitual sequences and reasoned 
thought hes a vast and rank chaos of un- 
organized elements that defy order, anal- 
ysis or even description. Some are new 
and some, perhaps, older than history or 
even than man; some strong and compel- 
ling and some so pallid and imperceptible 
that many experimenters hardly suspect 
their existence, some congruent and some 
diametrically opposed to each other. But 
the tropical sea and jungle are not more 
rank with life. From all this we realize in 
a new and deeper sense that conscious mind 
is only a rather superficial product of 
gradual and _ half-unconscious _ selection, 
from all this vast seething psychic activity 
within, of those factors that are practical 
or most needed for the present conduct of 
life. Old systems and adjustments to 
earlier conditions are ever “disintegrating 
and left to lapse and ruin, although they 
long reverberate in the subliminal field, 
echo in feeling tones or on oceasion have 
sudden resurgence in automatisms, out- 
breaks of passion or insistent ideas and 
impressions, or are injected like dikes into 
otherwise coherent conduct or thought. 
The power of survival of these rudimentary 
organs and processes of the past life of the 
soul is prodigious. Perhaps they never 
quite vanish even asymptotically. If the 
purest science is the completest description 
of origins and stages of development, psy- 
chology may, perhaps, never be complete. 

Leaving these, must we not hence infer 
that the conscious soul we know was evolved 
solely as an organ to regulate practical life ; 
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that there is no criterion of truth, save its 
value as a guide to conduct; that the sci- 
ences of nature and of mind are, can be 
and mean only a system of rules for right 
living and thinking; that to ask what the 
world and soul are per se is an extravasa- 
tion of the intellect which was kindled only 
to shed light upon the supreme problem of 
how to feel and act aright and to which it is 
subordinate as means to end; that to ask 
what mind and nature are per se and apart 
from all use by heart and will is paranoiac 
or a new scholastic entity cult, because the 
end of science as well as the only real es- 
sence of mind is service? Thus the quest 
of absolute reality must always end in the 
solipsistie involuere, which is only a new 
definition of zero, and pure thought purged 
of will, feeling and sense can not be an 
object of psychological study, for it does 
not exist. 

Mathematies, which is a formulation of 
the properties of time and space in the sen- 
sory, applies at most only to motion and 
force in time and space, and its objects are 
at the bottom, where those of psychology 
are at the top of the seale of evolution and 
complexity. From Pythagoras down to 
Herbart, Fechner, the hedonistic caleulus 
in ethies which the vilest wretch may master 
without feeling the faintest impulsion to 
virtue, the Boolean and even common de- 
ductive logie which never yet discovered 
anything, and, indeed, I think, every at- 
tempted application of mathematics to psy- 
chology, save only for the simple algebraic 
or other treatment of statistical data, have 
later proved an illusion if not a mere affec- 
tation, and we owe to-day no more to any 
concept suseeptible of mathematical for- 
mulation than modern physiology does to 
the old iatrie school that so elaborately 
treated the bones as levers, the muscles as 
pulleys, cireulation as hydrodynamies, di- 
gestion as trituration, and insisted, as Plato 
did for philosophy, that geometry was the 
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best preparation for the study of medicine. 
Perhaps no two types of mind have less in 
common than the mathematical and the 
psychological or help each other less and 
may hurt each other more. The former has 
given us hosts of defunct definitions, cate- 
gories and dogmas, and has constructed 
world-bestriding systems by coneatenations 
of the high a priori kind in a way that 
must raise the query in every candid and 
impartial mind whether in the field of 
mind the precept ‘truth for truth’s sake’ 
is not as dangerous as the dictum ‘art for 
art’s sake’ has proven in its, and whether, 
beside the old injunction ‘physics, beware 
of metaphysics,’ we should not erect the 
warning ‘psychology, beware of mathe- 
matics,’ and make due purgation of both 
its methods and its ideals. 

Thus, the first and, perhaps, the chief 
danger to psychology as a science to-day 
seems to me to be its tendency, as by an 
iron law, to gravitate to methods that are 
too abstract, deductive, speculative and af- 
fectively exact. Other sciences long since 
threw off the influence of the old systems, 
many of which had dominated them, but 
psychology is still permeated by them. It 
still feels the charm of the old insolubilities 
of ultimate reality, of the relation of mind 
and body, parallelism or interaction, the 
primacy of feeling or somatic changes, and 
is dominated more than it knows by inter- 
ests in the soul’s future, by teleology, free- 
dom versus necessity, all of which, so far 
as we see, can never be problems of scien- 
tific psychology because they can not be 
answered. The modern psychologist, too, 
can be neither materialist, idealist, positiv- 
ist, dogmatist, gnostic or. agnostic, or, rath- 
er, is at the same time all of these in some 
way or degree. Such problems have a 
large and very important place in the his- 
tory of philosophic thought. Their culture 
value as disciplines is very great, but they 
belong to a stage of mentation now passing 
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uway and doomed perhaps ultimately to 
become as ucberwundene Standpuncte, as 
those of vortexes, the plenum or vacuum, 
the Plutonic versus the Neptunie theories, 


have become for seience. The ethical bear- 


ings of many of these questions once 
thought so great are rapidly becoming 
insignificant, but they still bulk large 


wherever psychologists are dominated by 
theological interests, or even accept, as far 
more do, their problems at the hands of 
metaphysics. Our science is still, like Mil- 
ton’s tawny lion, pawing to get free from 
the soil in which it is just being born. 
Many and treatises modulate 
from the latest science to the oldest specu- 
lative surds and speak in two alternating 


text-books 


registers, while others evaluate new results 
by their bearings upon antique problems 
wrongly put in a pre-scientifie age, but 
made venerable and most signifieant for 
history by the accretions of the best and 
most ingenious thought of ages. Thus, the 
second danger that besets our work is that 
it is not sufficiently emancipated from the 
now conventionalized eriteria of past sys- 
tems of thought, and has not subordinated 
these as it should to be used not as finalities 
or solutions, but only as empirical data for 
larger generalizations that transcend them. 
But if it is the philosophy of philosophy, it 
comes to many of these problems not to 
destroy, but fulfil. 

The third source of danger to psychology 
arises from the theory of knowledge or 
epistemology. The human inherits 
the result of a vast experience acquired by 
the race but innate in the individual, but 
the latter can not validate much of it in 
his own life. He sur- 
charged with paleoatavistie traces, tenden- 


soul 


restricted is so 
cies, instincts, from baek, perhaps, to the 
amphioxus or the that he 
often seems to himself to live and move 
in a world that is both within and without 
What we in- 


even amoeba. 


unrealized, alien and afar. 
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herit is so much better organized than what 
we acquire, it is so dominant and, perhaps, 
so unmodifiable and unaccountable, that the 
world and self seem shadowy, and our un- 
reflecting confidence in these is thus easily 
shocked out of its poise by Berkeley and 
Itume till some come to feel that a life so 
unexplained is hardly worth living. When, 
in addition to these predisposing causes 
which for some diatheses may become a 
neurosis, the thinker leads a pallid, anemic 
life in academic isolation from the great, 
throbbing, struggling world, and in the 
study devotes himself to passionless con- 
templation pampered by the second-hand 
knowledge of life derived from books, it is 
not strange in a precocious and over-civil- 
ized age with more knowledge forced upon 
the mind than it ean digest, that the veil of 
Maya sometimes settles fold on fold over 
the soul till it almost feels the panic of the 
claustraphobiae and must break out and 
away to find reality or smother. It feels 
that, like the Holy Grail, removed from 
the sight of carnal men, it ean be sought 
only by those purged from all defilement 
of the world of sense, but it must be found 
and quaffed or the soul be lost to truth. 
For those paranoiae minds sitting thus in 
prison, whose constitutional malady is ag- 
gravated by the doctrine of the ideality of 
space, the greatest philosophic delusion of 
modern times, it is well to have highways 
of escape opened up out of agnosticism. 
For many, if not most, too, a touch of if 
but not too much of it is, perhaps, a neces- 
sary part of the complex initiation of youth 
into its world, but the severer types of this 
discipline seem more suited to senescent 
than to adolescent men and races. For the 
psychologist, however, in pursuit of his 
legitimate vocation, to be liable to be held 
up at any time to prove that the soul has 
a brain or a body, that the self or the ob- 
jects of sense exist, that other people and 
animals with similar organs to his own 
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have similar subjeetive states, is just as 
irrelevant and as paralyzing as it would be 
for the physicist, chemist and astronomer, 
and any old answer makes just as little real 
practical difference of any conceivable kind 
in the one field as in the other. Yet the 
need of such a eult and all its symptoms, 
how they came to arise and how very real 
they sometimes are, and their forms of 
documentation in both the oriental and the 
modern world, constitute not only a very 
important but a fascinating problem for 
inductive psychology, while the ways of 
meeting these needs are legitimate and now 
even pressing questions of the higher indi- 
vidual pedagogy. 

Finally, as to the field and methods of 
scientific psychology, the present speaker 
feels profoundly limitations that prevent 
him from rising to the height of the great 
argument for unification so wisely proposed 
in the plan of this congress, and can only 
briefly indieate a view perhaps yet more 
personal than what has preceded, recog- 
nizing that very different ones are held 
by many if not most of his wiser colleagues. 
First, no trace of sentieney, even the faint- 
est, down to and perhaps even into the 
plant world, should be alien to our interest. 
If in doubt between Wasmann and Forel, 
on one hand, and the mechanical interpre- 
tations of the tropisms and taxies as held 
by Loeb, Bethe and Uexkull, we should 
recall and profit by the fate of Descarte’s 
conception that even the higher animals 
were only automata. In experimenting on 
these, under the controlled conditions of 
the laboratory, we should not neglect the 
observations of the field naturalists nor 
ignore even the more valuable of the con- 
tributions of our agricultural stations, eco- 
nomie zoology, the stock farm and the men- 
agerie, men hunters, ete. Studies here need 
sympathy as well as controlled conditions. 
We also want compends of what is known 
of each of the important animals and birds 
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nearest to man, and to make contact with 
dynamic or functional biology in its efforts 
to pass beyond morphology and investigate 
life, histories, habits and causes of varia- 
tion, postulating that the manifestations of 
instinct are just as differentiated and as 
persistent as those of morphology itself. 
No philosophic prejudice should make us 
forget that animals have the same will to 
live, love of offspring, fear, anger, jealousy, 
individual attachments, memory, attention, 
knowledge of locality, home-making in- 
stinects and senses that we do. Nor should 
we deny that empirical methods, whether 
they have yet done so or not, are quite 
capable of giving sufficient evidence for the 
existence of psychic powers as radically dif- 
ferent from our own as those claimed for 
photodermatism or the topochemical sense 
of the antenne of ants. Not only, then, 
might the old maxim, ‘Psychologus nemo 
nisi physiologus’ be now also with much 
propriety reversed, but physiological psy- 
chology is now expanding both ways to- 
ward a larger biological philosophy, and 
studies of life and mind will henceforth be 
more and more inseparable just in propor- 
tion as genetic or evolutionary conceptions 
pervade our field. 

Child-study, which began so crudely and 
has long since silenced many, though not 
yet all, of the objections raised against it, 
has already demonstrated its practical 
value for education, and is acquiring a 
place of its own in the literature of other 
departments, especially pathology, philol- 
ogy and eriminology, and is beginning to 
prove itself a key of unsuspected value in 
unlocking problems connected with the pre- 
historic development of the race, supple- 
menting studies of the adult mind some- 
what as embryology does anatomy and hist- 
ology. It has not only made new connec- 


tions between our work and the above de-. 


partments, but is steadily developing a 
logic which, though as yet unwritten, is 
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destined in my own fond belief to become 
an instrument of great value in reinter- 
preting the bionomice law of recapitulation, 
shedding new light upon early develop- 
mental stages, and thus giving psychology 
a genetic perspective which it has so sadly 
lacked in the past. Students in this field 
are impregnating insignificant and tran- 
sient acts, expressions and feeling with new 
meanings. This work still suffers from 
the fact that, like the Renaissance, the 
Reformation and to some extent Darwin- 
ism itself, it had to begin outside academic 
circles, which are now so rapidly opening 
to it, and develop popular interest and 
momentum before it could attain scientific 
methods. It has thus survived and profit- 
ed by a volume of honest criticism which 
would have swamped a less vital movement, 
and that too by many of the very ablest of 
our eraft who did not at first fully under- 
stand its scope and value. Now, although 
we might point with justifiable pride to its 
books, journals, chairs, its body of results 
that all accept, we believe that far greater 
results lie in the near future, and some- 
times some of us indulge in dreams of a 
new dispensation of psychology doctrine 
with evolution more evolved as its center. 

Again, a new alliance is now cemented 
with the psychological side of anthropology 
and even ethnology. With almost no aca- 
demic representation or support, it is our 
government that has developed a body of 
scholars that in the study of the Indian 
have, in the language of another, ‘set the 
world its best example of gathering and 
recording the myths, customs, rites, oecupa- 
tions and modes of life, thought and feel- 
ing of the decadent, yet the most repre- 
sentative of all the races of the stone age.’ 
Psychologists are learning to profit by this 
work and also to extend their interest to 
every such record of the sentiments, habits, 
social organizations and superstitions of 


primal man. As a naturalist delights in 
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new species, so we more and more both 
need and desire to profit by every new 
account that sheds light on how the re- 
motest aborigine thinks, feels and acts, and 
we do it with a psychie tension and exhila- 
ration as if some great correlation with 
other allied fields impended. We feel a 
closer bond with sociology because it, too, 
is coming rapidly into rapport with an- 
thropology and finding the key to so many 
of its problems in tribal and other con- 
sanguineous forms of early society. The 
reciprocal suggestiveness of this depart- 
ment with psychogenesis is already begin- 
ning to bear fruit. 

So in mental and moral alienation we 
have a few precious and detached studies 
of psychic symptoms in individuals that 
are almost classic. The older epoch-making 
interpretations of epilepsy by Hughlings- 
Jackson, new views of hysteria, paranoia, 
a choice fresh little literature on dementia 
precor, a large collection of records of 
delusions, hallucinations, automatisms and 
other phenomena of the borderland be- 
tween sanity and insanity, gathered at the 
behoof of an obsolescent hypothesis, but 
interpreted in a way that has happily ealled 
attention to subliminal processes and also 
the methods of their exploitation by hyp- 
notism. Many of these phenomena are de- 
volutionary ; others are normal states mag- 
nified by disease as if it were a microscope. 
Criminology, meanwhile, has shown us feral 
man in our midst and given.a copious an- 
thology of facts about degeneration and 
perversion, many of which could now be 
used to make the teaching of practical 
ethics more interesting and effective. It is 
high time that mental perversions should 
be represented by chairs in our medical 
schools, especially if they are to make head- 
way against quacks and mind-curists, save 
the profession from some of the tragic ex- 
periences just recorded so vividly in the 
confessions of Veresaeft, teach the medical 
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student that there is something to be 


learned outside bacteriology and anatomy, 
and qualify him to dominate the mind as 
well as the body of his patient, particularly 
in a land and age when psychic and nervous 
complications are more and more involved 
in diseases. We should not forget the old 
adage of Hypoerates, ‘Godlike is the doctor. 
who is also a philosopher,’ which will also 
bear reversing, and if the psychologist does 
not study very much anatomy, save the 
brain and its general structure, the new 
conception of which he should know, he 
must give much attention to physiology and 
have its latest results accessible. At least 
the psychiatric clinie where nature per- 
forms her tragic experiments should always 
supplement those of the laboratory. 

All religions tend to decay, and must be 
incessantly revived and newly dispensed 
lest they become raucous and weazened in 
dogma, conventionalized in rites and rit- 
uals, and lose power over individuals, com- 
munities and nations, and become divorced 
from science and life. The multiform 
symptom-groups of religious pathology are 
a sad but fascinating chapter only just 
beginning to be written. Sacrifice and to- 
temism, the faith and prayer states of mind, 
asceticism, renunciation, miracles of heal- 
ing, psychology of sects, Sabbath, saints, 
vows and oaths, the conviction of sin, con- 
fession, eestatie states, worship, the God 
idea in its many forms, the relations be- 
tween religion and morals—these and many 
more old problems, as they begin to be re- 
stated in psychological terms, beam with a 
new light like the cherub faces in old can- 
vases awaiting reincarnation, which they 
must have if religion is ever to be again 
made interesting and influential for culti- 
vated men. These themes demand a treat- 
ment quite apart from any problems of 
historicity and should especially be repre- 
sented in our theological schools, whose 
pupils ought to have some conception of 
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what the soul they try to save is. Even 
the so-called philosophy of religion repre- 
sented by Ritschl and his divergent pupils 
has not got beyond the restatement of 
judgments of worth as suggested by Kant’s 
practical critique. 

In fine, revolutionizing as the thesis may 
seem to many, I believe psychology should 
now be dominantly inductive and practical. 
Even the old systems, grand as they were, 
must, as I said, be treated as data of a 
higher order, whose makers thought they 
were doing one thing but turned out to 
have done something very different. In- 
stead of laying bare the constitution of the 
universe they were only documenting their 
own souls with unusual fulness for the 
benefit of the future generalizer. Their 
work, suggestive as it is, was precocious, 
and their conclusions premature, and about 
all of it must be done over again on a larger 
basis of facts, and our watchword must be 
not merely back to Kant or even Aristotle, 
but back to a reexamination of the primi- 
tive events of soul life, gathered by the 
most systematic outer and inner observa- 
tion, and even from history, literature, ex- 
perience and wherever psychic life is most 
voluminous and intense, pain, misery, fam- 
ine, war, revolutions, shame, revivals, every 
passional state in which Despine says all 
vice and crime originate; love, fervid as 
Dante knew it, crowds, the struggles of the 
individual soul with besetting sin, which is 
the original form of dualism as experi- 
enced from Paul and Augustine down to 
poor Weininger, who lately shot himself 
because he could not overcome the evil 
within which his almost Manichean system 
set over against his ideals of goodness. 
Especially as we advance from the study 
of sense and intellect to that of the will 
and feelings, the anemic thinker, who can 
realize in his own person so little of the 
stormy life of man, must seek every pos- 
sible contact with it. He must live where 
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he can among animals, children, defectives, 
the insane, criminals, paupers, saints, sin- 
ners, the sick, the well; must know grief 
and joy—these, as well as the eclinie and 
the laboratory, for here he fronts the bot- 
tom facts of the world. Next, he must 
supplement his at best meager first-hand 
experience with the proxy experience of 
others as recorded in books. Psychology 
lives not merely in the study, but where 
doubt and belief, sanity and inherited in- 
sanity, struggle together; where temptation 
and conscience wage their wars, in the mob, 
the cloister; where rage, terror and pity be- 
come convulsive and sweep all before them, 
and where love of the lie usurps that of 
the truth. Once it was thought that the 
study of pure should precede that of ap- 
plied seience, but we are now coming to 
almost reverse this maxim in education. 
So psychology, especially in our practical 
age and land, must first study and teach 
how to live, love, learn, labor; must have 
something to say to all who reflect on re- 
production, disease, health, and thus must 
first serve man well if it would later rule 
him wisely. If this view be correct we 
must abandon many supposed certainties 
and finalities, and with faith in a future 
far greater than the past has been, devote 
ourselves to severe and unremitting toil 
perhaps for generations; must often prac- 
tise that hardest of all forms of self re- 
straint in our field—the suspense of judg- 
ment—assured that in the end psychology 
is to become queen of those sciences that 
deal with man, and reign among all the 
humanities somewhat as chemistry and 
physies are coming to do over the material 
world. with a method, perhaps, sometimes 
no less exact and certain than these already 
have. So we shall at last attain a true met- 
aphysies of realities behind sense and feel- 
ing which is the necessary crown of all 
science when it becomes complete. 
G. STANLEY HAL. 
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PRESENT PROBLEMS OF ORGANIC 
CHEMISTRY.* 

THERE is a strong tendency on the part 
of some chemists, at the present time, to 
claim that chemical science in the true 
sense includes only such portions of our 
knowledge as ean be stated in accurate 
mathematical terms. One distinguished rep- 
resentative of this school of chemistry has 
said, ‘It is not in the provinee of science to 
explain phenomena,’ and another has writ- 
ten, ‘It is not a part of its ultimate object 
(2. e., of natural science) to acquire know}- 
edge in regard to mentally conceived ex- 
istences, such as the atoms of matter, or 
the particles of luminiferous ether, which 
are of such a magnitude and character as 
to lie far beyond the limits of human per- 
ception.’ I think that nearly all of those 
now actively engaged in working over the 
problems of organic chemistry would dis- 
sent strongly from these statements. Long 
experience in dealing with the cumulative, 
non-mathematical evidence upon which our 
knowledge of chemical structure is founded 
has led to a very firm conviction that hu- 
man knowledge is not bounded by the limits 
of sense-perception. We are _ inelined 
rather to the view that, while there are, 
undoubtedly, many things which will 
always remain beyond any direct cognizance 
of our senses, yet, so far as these have a 
real existence we may in the end secure, 
regarding them, very practical and positive 
knowledge. It is impossible to conceive 
that those theories with regard to structure 
which have guided the work of thousands 
of chemists for the last fifty years Go not 
in some measure express the actual truth 
with regard to atoms and their relation to 
each other in organie compounds. 

Let us follow, for a few moments, in very 
brief outline, the steps which have led to 
the present standpoint. So far as the mat- 


*Read at the International Congress of Arts 
and Science in St. Louis, September 21, 1904. 
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ters which interest us most are concerned, 
there was practically no knowledge of or- 
sanie chemistry before the nineteenth cen- 
turv. The first steps were, of course, the 
preparation of pure substances and the de- 
velopment of accurate methods of analysis. 
In both of these fields Liebig was the 
creat master. The formule which were 
caleulated were, at first, of little value ex- 
cept to check the accuracy of the analyses 
and as a simple expression for empirical 
composition. I need not dwell on the con- 
fusion which existed throughout the first 
half of the century because there was no 
agreement as to the basis for molecular 
weights or atomie weights nor upon the 
large part played by the study of organic 
compounds in finally clarifying the view 
of chemists upon these matters. Yet, in 
spite of this confusion, two discoveries of 
fundamental importance date from this 
period: (1) That the empirical composition 
alone does not fix the nature of a compound, 
i. e., the fact of isomerism; (2) that cer- 
tain groups of atoms may remain together 
in passing from one compound to another 
through a whole series. The first fact fur- 
nishes one of the strongest reasons why an 
empirical formula for an organic compound 
is not enough, and the second fact furnishes 
the most important experimental basis at 
the foundation of our structural formule. 

The studies of this period furnished a 
knowledge of the empirical composition of 
many natural products and of the products 
obtained from these by oxidation, reduction 
and the action of various agents. But 
while some might, perhaps, be inclined to 
look upon this mass of empirical knowledge 
as the most valuable acquisition of that 
time and to think that the theories in vogue 
were so imperfect or erroneous as to be of 
no value, such a view is certainly super- 
ficial. There were plenty of chemists in 
that day, too, who were ready to deery 
theories which seemed to them worthless, 
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and it is interesting to read to-day what the 
great Laurent said upon this matter. He 
wrote in 1837:* “‘If I could believe that 
the purpose of my work was only to find a 
few new compounds or that it would end 
in my being able to say that there is an 
atom more or less in this compound or that, 
I would give it up on the spot. Only the 
desire of finding an explanation for some 
phenomena and of proposing some more 
or less general theories can give me the 
courage to follow a course in which I have 
found so little encouragement and where 
I have met with so many obstacles to over- 
ecome.’’ Any one who has followed the 
story of how the older theories of radicals 
paved the way for the theory of types and 
of how the typical formule were so easily 
transformed into structural formule when 
the fact of valence was once grasped, can 
not fail to see that the larger and fuller 
view is an outgrowth from the earlier 
theories. And we must acknowledge that 
Laurent, was right and that the theories 
upon which he was working were of vastly 
more importance than the mass of empirical 
facts which furnished him with their seaf- 
folding. 

Do not misunderstand me. There were 
two theories of radicals at that time—one 
which devised radicals in the study which 
should accord with the electrochemical 
theories held at the time and which did not 
attempt to secure evidence of their exist- 
ence from the conduct of the compounds 
containing them, another which kept in 
much eloser touch with the facts diseov- 
ered in the laboratory. It was only the 
latter theory which contributed much to 
the growth of our knowledge. A theory 
which ean not secure for itself a sound ex- 
perimental basis is, of course, of only 
ephemeral value. 

These, then, are the steps which have led 
to our present standpoint in organie chem- 

*Ann. d. Chem. (Liebig), 22, 143. 
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istry: The discovery of isomerism, the dis- 
covery of radicals, the older radical theory, 


the theory of types, the establishment of 
true molecular weights, the discovery of 
the fact of valence, the determination of 


structure. 

I think that all workers in organic chem- 
istry will accept the following as a con- 
servative statement of our present knowl- 
edge: (1) That in organie compounds, at 
least, each atom is attached directly to only 
a limited, small number of other atoms; 
(2) that in the sense of the order of the 
successive direct attachments the structure 
of a very large number of compounds is 
known with a degree of probability that 
amounts to practical certainty. 

This brings me to the task which has been 
set, an attempt to outline the problems 
which lie before us in the further develop- 
ment of our science. 

In the first place, there is still much to 
be done to extend our knowledge of com- 
pounds found in nature. This field is 
much less cultivated, relatively, than was 
the case sixty years ago. There has been 
good reason for this because of the prob- 
lems of absorbing interest which have 
arisen in the preparation and study of 
new compounds and in the extension of 
our knowledge of old ones. But there must 
still remain many compounds to discover 
among both animal and vegetable products. 
On this side organie chemistry resembles 
the descriptive sciences of botany, zoology 
and mineralogy. And just as botanists 
think it worth their while to secure as com- 
plete a description as possible of the plants 
to be found on the earth, so it les in our 
provinee to isolate and identify the earbon 
eompounds of the animal and vegetable 
worlds—with the difference that in our 
case each compound, new or old, may be 
the starting point for the preparation of 
an almost endless number of others. But 
here most of us recognize that unless a com- 
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pound has some further interest than that 
it is new it is not worth the time taken in 
its preparation. I am afraid, however, as 
we look over the pages of our journals, there 
is too much evidence that not every one 
lives up to this view. Our ever-increasing 
army of nascent doctors must needs have 
something to do, and it is so easy to make 
new compounds and so diffieult to find 
something new of larger scope and really 
worth the doing. 

There still remains much to do in the 
determination of the structure of com- 
pounds which have long been known. The 
study of a single compound often involves 
an ineredible amount of work. Baeyer 
worked with indigo for fifteen years be- 
fore his labors were crowned with a suc- 
cessful synthesis, and twenty years more 
and the work of very many chemists were 
needed before the scientifie achievement 
could become a commercial success. 

It was nearly twenty-five years after the 
first structural formula was proposed for 
camphor before Bredt was _ fortunate 
enough to suggest the true arrangement of 
its atoms, and it was ten years longer and 
required in all the work of more than fifty 
chemists before Bredt’s suggestion was con- 
firmed by Komppa’s beautiful synthesis. 

More than thirty formule were proposed 
for camphor, and those who think little of 
organie chemistry have some reason if they 
say that we jump at conclusions too hastily 
and propose too many formule that are 
mere guesses. Some might even say that 
the last formula isn’t worth much, but 
those who have followed the matter know 
that step by step we have arrived at an 
almost positive certainty even in this com- 
plex problem. 

The final solution of a problem with re- 
gard to the structure of a compound of 
natural origin is not usually considered to 
have been satisfactorily attained until its 
synthesis has been effected. Those who 
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have attempted work of this character know 
that months or even years of work are fre- 
quently spent to obtain the synthesis of a 
single compound. In spite of the wealth 
of methods at our command—a wealth so 
creat that it is often very difficult to select 
between several which are equally unprom- 
ising—it is evident that these methods of 
synthesis need improvement at many 
points. Not oniy do we need new and 
better methods, but many old methods re- 
quire further study to disclose why they 
sueceed in some eases and fail in others and 
to secure a fuller knowledge of secondary 
reactions which often occur. As recent re- 
markable achievements in.this field of 
synthetic methods may be mentioned the 
brilliant results obtained by Grignard with 
magnesium compounds, Bouveault’s ele- 
gant new solution of the old problem of 
transforming an acid into the correspond- 
ing aleohol and Scheuble’s reduction of the 
amides of bibasic acids to the corresponding 
glyeols. 

Work along the lines suggested needs to 
be done in order to fill out and complete 
our knowledge in a systematic way, and 
occasionally work along such lines is re- 
warded by results of epoch-making signifi- 
cance, as when Gomberg discovered tri- 
phenylmethyl in his endeavor to prepare 
hexaphenylethane. Such work is_ not 
likely, however, to greatly advance our 
insight into the real nature of carbon com- 
pounds and we all feel that there are far 
more fundamental problems which demand 
attention. 

As outlined above, the theories of valence 
and of structure now universally accepted 
imply a certain amount of knowledge of 
the arrangement of atoms in space. So 
far as the original and fundamental concep- 
tions are concerned, however, this knowl- 
edge is quite vague. The much more 
definite conception proposed by van’t Hoff 
and in a somewhat different manner by Le 
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Bel is, of course, familiar to you all. 
In discussing any hypothesis it is always 
important to have clearly before us the 
facts upon which it is based. “As I have 
already hinted, I believe that the theory 
of valence and the theory of structure in 


‘the sense of a sequence of atoms within the 


molecule are supported by our knowledge 
of such a vast accumulation of consistently 
interrelated phenomena that we are justi- 
fied in believing that we have positive 
knowledge with regard to the structure of 
the molecules of organic compounds. I 
am as ready as any one to demand that 
every theory, no matter how old or how 
universally accepted, shall be continually 
brought back to the test of agreement with 
experimental facts, but I am not willing to 
admit that we may not, in the end, acquire 
positive knowledge by the process of in- 
ductive reasoning. 

Assuming, then, the fact of a knowledge 
of the sequence of atoms in organic com- 
pounds, we have this basis for van’t Hoff’s 
hypothesis: (1) When four unlike atoms 
or groups are combined with a single ear- 
bon atom optical activity results in such a 
manner that there may always be found 
two compounds having identical sequence 
of the atoms within the molecule, and ex- 
actly equal rotary power, but of opposite 
signs. (2) That when two adjacent car- 
bon atoms are combined each with three 
unlike groups, two compounds may result 
which, while optically inactive and having 
the same sequence of atoms, still differ in 
physical properties. An illustration of 
this is found in racemic and mesotartaric 
acids. (3) Rings containing five and six 
atoms are formed with especial ease, those 
containing three, four and seven atoms less 
readily, and rings containing more than 
seven atoms are scarcely known. (4) De- 
rivatives of cyclopropane, cyclobutane, 
eyclopentane and cyclohexane having two 
substituents combined with different car- 
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bon atoms often exist in two isomeric forms 
in which the sequence of the atoms is the 
same. (5) Derivatives of ethylene often 
exhibit a similar isomerism. 

Assuming as true that we have acquired 
a knowledge of the sequence of atoms in 
carbon compounds, the facts which I have 
enumerated lead almost inevitably to the 
corollary that the four atoms attached to 
a given carbon atom are arranged in ap- 
proximate symmetry around the center of 
that atom for their position of most stable 
equilibrium. The relation between this 
conclusion and the theory of the sequence 
af atéms in carbon compounds, or what is 
ordinarily understood as structure, is very 
similar to the relation between the atomic 
theory and Avogadro’s law. If we accept 
the atomic theory, there seems to be no 
from the aeceptance of 
Avogadro’s law. In a similar manner, if 
we accept the theory of the sequence of 
atoms in carbon compounds, there seems no 
reasonable possibility other than that van’t 
Hoff’s hypothesis is true in its broad out- 


rational escape 


lines. 

I hope I may be pardoned here for a 
brief digression. I am aware that Franz 
Wald* believes that he ean give a satisfac- 
tory explanation of the laws of fixed and 
multiple proportion and of combining 
weights without the aid of the atomic 
theory, and that Professor Ostwald in his 
recent Faraday lecture+ has accepted and 
expanded the same thought. TI will say 
frankly that their reasoning does not ap- 
pear to me conclusive. Ostwald defines a 
chemical individual as ‘a body which ean 
form hylotropie phases within a finite 
range of temperature and pressure,’{ and 
deduces from this the fact that a given 
hylotropic phase must have a fixed composi- 


tion. He appears to forget that the ex- 


* Ztschr. Phys. Chem., 24, 633, 1897. 
+ J. Chem. Soc. (London), 35, 506. 
t Ibid., p. 515. 
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istence of these hylotropie phases implies 
that the properties of matter are diseon- 
tinuous, or, in other words, that there is a 
finite number of hylotropie bodies, one of 
the faets for which the atomic theory gives 
an explanation. 

There is another characteristic, too, of a 
chemical compound which all chemists wil! 
agree is at least as important as that it 
shall consist of a ‘hylotropie phase.’ This 
is that the compound must not only have a 
fixed composition, but this composition must 
bear a definite relation to those numerical! 
quantities which represent the proportion 
in which each element of which it is com- 
posed always combines with other elements. 
I need hardly add that these numerical 
quantities are so deeply seated in the prop- 
erties of matter that, having adopted a 
unit, all chemists are absolutely agreed in 
selecting one and only one such quantity 
for each of the well-known elements. 

In attempting to deduce this law of com- 
bining weights Ostwald assumes that three 
elements form the compounds AB, AC, BC 
and ABC, and adds, ‘There shall be but one 
compound of every [each] kind.’ With 
this assumption, his reasoning may be 
sound, but I fail to see how it applies when 
we find ten thousand compounds ABC in- 
stead of one. The case which he supposes 
is so far theoretical that I have been unable 
to find an actual case where the compound 
ABC can be formed, by the union both of 
AB with C and of AC with B.* But I have 


*It is quite possible that such an illustration 
may be found, but, in any case, Professor 
Ostwald’s deduction can not be made vw apply 
to those cases in which the compound ABC does 
not exist, nor to those cases where the com- 
pound ABC can not, even theoretically, be sup- 
posed to consist in turn of a known compound 
AB combined with C and of another known com- 
pound AC combined with B. Such cases are com- 
mon because of the fact of valence. In its 
simplest form the law of combining weights is 
quite independent of the existence of the com- 
pound ABC and may be stated thus: If the com- 
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taken too much time with a matter which 
is aside from my main purpose. Before 
leaving this topic I must add, however, that 
I have used the phrase ‘Avogadro’s law’ 
advisedly in spite of the fashion set by 
some chemists of calling it Avogadro’s 
hypothesis.* 

I remarked, a few moments ago, that the 
facts which have been outlined almost com- 
pel us to the acceptance of van’t Hoff’s 
hypothesis in some form. It is of the ut- 
most importance for us to recognize, how- 
ever, that we are here at the very confines 
of our present knowledge and that we 
must, at every step, bring ourselves back 
to the rigorous test of experimental fact. 
In accepting the hypothesis we are not com- 
pelled to consider molecules as set pieces of 


position of two compounds AB and BO has been 
determined, the composition of a series of com- 
pounds between A and C can be predicted and a 
compound which does not belong to this series 
has never been discovered, A still more general 
statement of the law, and one which includes, by 
implication, all of those facts which are used in 
the selection of atomic weights, is given above. 
In that form it is more properly called the law of 
atomic weights. 

* Two reasons may be given for this usage. 
My own view is that we have, by a process of in- 
ductive reasoning, acquired such positive knowl- 
edge of the existence of atoms and molecules that 
the expression ‘ Avogadro’s law’ is fully justified. 
But even if we admit the contention of those who 
think that the atomic theory must always remain 
an unproved hypothesis, it is possible to frame a 
definition of the word molecule which would be 
merely a generalized statement of those empirical 
facts which lie at the basis of our atomic and 
molecular theories. Such a generalized, empirical 
definition must, of course, be very complex but 
it would not include the concept of discrete part- 
icles. Yet it will be still true of these empirically 
defined molecules that equal volumes of gases 
contain equal numbers under the same conditions 
of temperature and pressure. For instance, the 
term gram-molecule may be considered as a purely 
empirical generalization and it is true that a 
gram-molecule of one gas occupies the same 
volume as a gram-molecule of any other. But this 
is, in essence, Avogadro’s Law. 
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mechanism ; on the contrary, there is strong 
reason for thinking that the positions as- 
sumed by the atoms are positions of dy- 
namic and not of static equilibrium. While 
there have been many speculations in the 
matter, we have no strong reason for as- 
suming, as yet, any definite shape for the 
carbon atom, nor even that there are within 
it definite points of attraction for other 
atoms. All that seems to be thoroughly 
established is that for their position of 
most stable equilibrium the four atoms or 
groups attached to a given carbon atom are 
arranged in approximate symmetry around 
its center. I say approximate symmetry 
because the existence of compounds con- 
taining rings of three and four carbon 
atoms demonstrates that the symmetry is 
not always absolute, and makes it probable 
that in cases where the four atoms or 
groups are unlike the symmetry is also im- 
perfect. So far as I am aware, no fact in- 
consistent with this fundamental concep- 
tion is known, while very many facts about 
optically active and cyclic compounds find 
in this conception the only satisfactory ex- 
planation which has thus far been given. 
It is true, also, that many facts with re- 
gard to optically active compounds indi- 
eate that when one group is exchanged for 
another the exact configuration is often 
retained, or, in other words, the entering 
group takes the same position with regard 
to the other three atoms or groups as was 
held by the group which was displaced. 
The manner in which it has been possible 
to work out, consistently, the complex re- 
lations between a considerable number of 
sugars, gives a very strong experimental 
basis for this statement. On the other 
hand, it is well known that such reactions 
often give racemic mixtures, which indi- 
eates that a shifting of groups with re- 
gard to a central carbon atom takes place 
much more easily than the shifting of a 
group from one carbon atom to another, at 
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least in saturated compounds. There are 
also a number of extremely interesting 
cases where a reaction gives rise to the op- 
tical antipode. Thus Walden has shown* 
that l-chlorsucecinnie acid is converted by 
silver oxide into l-malie acid, while potas- 
sium hydroxide converts it into the dextro- 
rotatory acid. It is evident that in one 
ease or the other there has been a shifting 
of the groups. Again Ascham+ has shown 
that when d-camphorie acid is heated with 
hydrochloric and acetie acids it may be 
about half converted into 1-isocamphorie 
acid, and that the latter suffers a similar 
transformation. This case is more compli- 
cated, as a ‘cis’ and ‘trans’ isomerism of 
eyclic compounds is involved as well as the 
optical difference. Not many cases of this 
character are known, at present, but such 
eases certainly deserve further study and 
must be reckoned with in considering the 
question we have before us. Le Belt has 
already pointed out the theoretical signifi- 
eance of Waldron’s work. 

While we may feel that we have compar- 
atively sure ground in the application of 
the theory of van’t Hoff and Le Bel to 
optically active and to eyclic compounds, 
the case is quite different when we come 
to the consideration of what are commonly 
known as ‘double’ and ‘triple’ unions. 
Professor Michael has done a very great 
service to chemistry in showing that the 
supposition of a more or less definite tetra- 
hedral shape for the carbon atom and of 
‘favored’ configurations often leads to con- 
elusions which are at variance with the 
facts. Philips$ and Blanchard|| and my- 
self have found a ease in which the addi- 
tion of hydrobromie acid to an unsaturated 
optically active 


compound produces an 


* Ber. d. Chem. Ges. 32, 1855 (1899). 
* Ibid., 27, 
$J. Chim. Phys., 2, 344, 1904. 
§$ Am. Chem. J., 24, 428. 
Tbid., 26, 281; 27, 428. 
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body which evidently has the same config- 
uration as the amino and hydroxy acids 
from which the unsaturated body is formed 
by the loss of ammonia or of water. We 
have here, apparently, a potential asym- 
metry occasioned by the double union 
which it is difficult to reconcile with the 
prevailing conception of such unions. This 
case is complicated by the presence of a 
second asymmetric carbon atom in the 
molecule and is worthy of further study. 
Rabe and Billmann* have recently de- 
seribed a similar ease, but very few in- 
stances of this kind are known. 

Pfeiffer+ has recently suggested a new in- 
terpretation of van’t Hoff’s hypothesis as 
applied to unsaturated compounds. Pfeiffer 
assumes that unsaturated compounds re- 
tain essentially the same configuration as 
the saturated compounds, from which they 
are derived. On this side his interpreta- 
tion is closely related to the old theory of 
free valences, which, if I understand him 
correctly, is favored by Professor Michael. 
Pfeiffer also brings his interpretation into 
a close relationship to Werner’s theory of 
inorganic metallic compounds. The most 
serious objection to the theory is that it 
supposes the existence either of trivalent 
earbon atoms or of free valences, in ethy- 
lene and its derivatives, an objection which 
has appeared to most chemists very strong 
in the past. Pfeiffer points out, it is true, 
that since the discovery of triphenylmethyl 
we can no longer deny the possible exist- 
ence of a trivalent carbon atomt. It would 


*Ann. d. Chem. (Liebig), 332, 25. 

t Ztschr. Phys. Chem., 48, 40. 

tThe fact that triphenylmethyl exists as a 
doubled molecule in solution should not, I think, 
lead us to discard the monomolecular formula 
for it any more than we consider that acetic acid 
has, in the ordinary sense of structure, a doubled 
molecule because it exists as a doubled molecule 
in solution in benzene or in the state of vapor just 
above its boiling point, nor because it forms acid 


salts. In these cases the chemical evidence ap- 
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seem, however, that the great difference 
between the intense chemical activity of 
triphenylmethyl and the comparative inac- 
tivity of ethylene demonstrates that, if the 
latter does in reality have free valences, 
the fact that there are two such valences 
reduces the activity of each enormously. 
The inaetivity of carbon monoxide may be 
significant in this connection. 

A more serious objection to Pfeiffer’s 
hypothesis lies in the fact that he supposes 
so slight a difference in the configuration 
of fumarie and of racemic acids that it 
is difficult to see why the former as well 
as the latter might not be split into a pair 
of optically active bodies. 

We must admit, then, that we have, at 
present, no satisfactory theory of double 
and triple unions and that we have here a 
problem which demands a large amount of 
further work before it is solved. When 
the solution is reached we shall probably 
gain a new insight into the perennial ques- 
tion of the structure of benzene, and our 
knowledge of tautomerism will cease to be, 
as it is at present, almost purely empirical. 
It is possible, perhaps probable, that 
Thiele’s ‘conjugated double unions’ will 
contribute toward the solution. 

While I have no comprehensive theory 
with regard to double unions to advance, 
I will, with a good deal of hesitation, ven- 
ture to express some thoughts with regard 
to the combination of atoms in general 
which have some bearing on this question. 
We are all familiar with Faraday’s law 
that if a eurrent of electricity is passed 
through a number of cells filled with solu- 
tions of different electrolytes and arranged 
in series, exactly equivalent amounts of 
the various components will be liberated at 


pears to be more important and more conclusive 
than the physical. It is probable that the 


doubled physical molecule is the result of forces 
which do not produce a stable structure in the 
ordinary sense. 
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the electrodes in the successive cells. The 
beautiful experiments of Professor T. W. 
Richards have demonstrated that we are 
dealing here with a law which is true for 
different solvents and over a wide range 
of temperature; and also that the law is 
true with a degree of absolute accuracy 
which is of the same order as the laws of 
the combination of elements by weight. 
We are compelled, then, to believe that 
there is associated with each valence of an 
ion as it is transported through a solution, 
or at least as it separates at an electrode, 
a quantity of electricity which is invaria- 
ble and independent of the nature of the 
ion. In other words, we have here a natural 
electrical unit which can be defined in its 
relation to atomic weights with a degree 
of accuracy which seems to be limited only 
by the refinement of our manipulations. 
It is not always recognized as clearly as 
it should be that this unit quantity of elec- 
tricity which is associated with one valence 
of any ion is not a unit of electrical energy. 
If it were, the same energy would be re- 
quired to decompose the equivalent quan- 
tity of one electrolyte as of every other, 
which is manifestly not true. While the 
Same current causes the separation of 
equivalent quantities in the different cells, 
the differences of potential, and so the 
amounts of energy required for the separa- 
tion, vary greatly. It is evident then that 
when we say that a unit quantity of elec- 
tricity is associated with each valence of 
every ion we do not use the term quantity 
in the sense of quantity of electrical energy. 
Instead of this, when this conception of a 
unit quantity of electricity is examined it 
will be seen that it is a conception of some- 
thing whose properties are those of matter 
rather than those of energy. The facts ap- 
pear to be consistent with the idea that the 
unit quantity of electricity of which we 
are speaking is of a material nature and 
you have doubtless already perceived that 
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I have the theory of electrons in mind. 
The ingenious experiments of J. J. Thomp- 
son have given us considerable reason for 
thinking that the negative electrons are ca- 
pable of an independent existence and have 
also given a probable estimate of their 
mass, which is small in comparison with the 
mass of the hydrogen atom. 

It has been customary to think of the 
unit charge of electricity as being involved 
only in those reactions which occur in solu- 
tion. If, however, we accept the theory of 
electrons it is evident that the electrons 
must be present in the molecule of an elec- 
trolyte no matter in what manner it is 
formed. It is but a step further to the con- 
clusion that the electrons are involved in 
every combination or separation of atoms 
and, indeed, may be the chief factor in 
chemical combination. 

Professor Kahlenberg* has shown that a 
practically reaction takes 
place between hydrochlorie acid and cop- 
per oleate in a solution in dry benzene, 
although the solution does not conduct an 
electric current and there is no evidence 
of the dissociation of either the copper 
oleate or of the hydrochloric acid. 
fessor Kahlenberg points out very justly 
that there is no apparent difference between 
these reactions and those which take place 
in aqueous solutions, where we have much 
independent evidence of the existence of 
He draws the conclusion that no ions 
exist in either case. It would seem that we 
are equally justified in supposing that a 
substance not already in the form of ions 
may separate into them under the influence 
of a second substance with which it can 
react. 

Some time ago Mr. Lyon and myselft 
showed that the primary reaction between 
chlorine and ammonia gives nitrogen tri- 
chloride, nitrogen and hydrochloric acid, 


instantaneous 


Pro- 


ions. 


* J. Phys. Chem., 6, 1. 
+ J. Am. Chem. Soc., 23, 460. 
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and that these products are formed in such 
proportion as to lead to the conclusion that 
three molecules of ammonia react simul- 
taneously with six molecules of chlorine. 
It was pointed out at the time that the sim- 
plest explanation of this result is to be 
found in supposing that chlorine atoms sep- 
arate during the reaction into positive and 
negative ions, while the ammonia separates 
partly into positive nitrogen and negative 
hydrogen and partly into negative nitrogen 
and positive hydrogen.* This hypothesis 
has met with some approval,t but has also 
received the criticism that such a dissocia- 
tion as is supposed would result in the spon- 
taneous decomposition of ammonia into ni- 
trogen and hydrogen.t This criticism 
loses its force if we suppose that the separa- 
tion into ions takes place only under the 
immediate influence of the chlorine with 
which the ammonia reacts. It has been 
pointed out by many different authors§ that 
a separation of atoms from each other must 
occur either before or at the same time that 
they enter into combination with other 
atoms. The only part essentially new in 
the hypothesis proposed is that this separa- 


* This was represented graphically thus: 


H Cl C] 
N H Cl Cl N 
H C] Cl 
+ _ 1 
H Cl Cl H 
| — 4 +- 
H Cl Cl H 
ne — oe 
N H Cl Cl H 


+ Stuglitz, J. Chem. Soc., 23, 707. 

t Ztschr. Phys. Chem., 41, 378. 

§See Erlenmeyer, Jr., Ann. Chem, 
316, 50. 


(Liebig), 
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tion is into positive and negative parts and 
that the same atom may be sometimes pesi- 
tive and sometimes negative. The idea of 
a dissociation which occurs under the in- 
fluence of a reacting substance appears 
to be implied in a part of Professor Nef’s 
discussion of methylene dissociation, but it 
is not always clear whether he has in mind 
chiefly a dissociation of this sort or one 
which is independent of the interaction of 
different compounds. 

The thought that the same atom may be 
at one time positive and at another time 
negative is related to the older electrochem- 
ical theory which supposed water to be pos- 
itive in acids and negative in bases. 

We assume, then, that in every combina- 
tion of atoms each union involves an at- 
traction between the positive and negative 
electrons which are associated with the 
two atoms that unite. In saying this I do 
not lose sight of the fact that such a thing 
as attraction per se in the sense that one 
body can influence another at a distance 
without an intervening medium is, appar- 
ently, inconceivable. I think of the attrac- 
tion as probably caused by some motion 
of the electrons which enables them to act 
on each other through the aid of the ether. 
It is convenient, however, to speak of this 
effect as an attraction, since our conception 
of its real nature is, of necessity, very 
vague. One advantage of the idea that the 
attraction of the electrons is of a kinetic 
nature is that we may conceive of the same 
electron as becoming positive or negative, 
according to the nature of its motion. 

The common conception, at present, is 
that an atom which has lost an electron 
becomes positive, while either the electron 
in its independent existence or the atom to 
which it is attached becomes negative. So 
far as I am aware, it has not been pointed 
out that this view leads to the conclusion 
that the same atom must, under different 
conditions, have a different weight. Thus 
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a bivalent copper atom which has lost two 
electrons must weigh less than a univalent 
copper atom, which has lost only a single 
electron. It is true that our methods of 
determining atomic weights are scarcely ac- 
curate enough to detect differences of this 
order. The suggestion which is made is 
that the electrons of two atoms which are 
united have motions which correspond to 
positive and negative charges, respectively, 
and that when the atoms separate these 
motions may be retained, or lost, as in the 
case of a mercury atom which is uncom- 
bined, or that the motions may be reversed. 
In accordance with the hypothesis outlined 
above, we must assume that when two atoms 
separate either one may become positive; 
dependent partly on their nature, partly 
on the nature of the reacting substance. 
The conception here proposed is that of 
something very similar to the action of the 
pole of a magnet, which may attract 
another pole of the opposite kind, or induce 
the formation of a pole of the opposite 
kind, or it may reverse the polarity of 
another magnet.* This is, perhaps, simpler 
than to suppose the transfer of an electron 
from one atom to another in those cases 
where the electrical charges of the atoms 
are reversed in the ionization. A very accu- 
rate determination of the atomic weight 
of cuprie copper as compared with that of 
cuprous copper might possibly decide be- 
tween the two hypotheses. 

It should be noted that the hypothesis 
that the electrical charges associated with 
the atoms are of a kinetic nature, and that 
these charges may be transferred without 
gain or loss of matter, is quite independent 
of the first hypothesis, which is that the 

* This is, of course, only an analogy and must 
not be pressed too far; just as the electrical 
changes of atoms or ions conduct themselves very 
differently from those of masses. The latter 
divide themselves between two bodies in contact; 


the former may be transferred completely from 
one ion to another. 
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atoms are ionized when they separate from 
each other and that the same atom may be- 
come either positive or negative. 

In following farther the thought of the 
attraction between electrons as the cause 
of chemical combination, we must suppose 
that in addition to the effect of this attrae- 
tion in holding together the atoms which 
are immediately attached there is a residual 
effect upon other atoms within the molecule. 
This gives a rational explanation of the 
very great difference in the stability of 
the union between carbon atoms in differ- 
ent compounds as, for instanee, the insta- 
bility of acetacetie acid in comparison with 
butyric acid, oceasioned by the substitu- 
tion of an oxygen atom for two hydrogen 
atoms of the latter. The study of organic 
compounds has given us a knowledge of a 
large number of cases of this sort and our 
text-books contain many empirical rules 
about them, but there have been few, if 
any, attempts to give for such facts any 
rational explanation. 

In considering double unions three ex- 
planations suggest themselves: (1) We may 
suppose with Pfeiffer that such unions are 
in reality single unions and free valences. 
In this ease the presence in adjacent car- 
bon atoms of positive and negative elec- 
trons which are uncombined would reduce 
the attraction of each for the electrons of 
another molecule, thus explaining why two 
free valences are so much less active than 
a single one. (2) We may suppose that 
the carbon atoms are in reality doubly 
united, but that, owing to the localization of 
the electrons in definite parts of the carbon 
atoms, the four electrons involved can not 
approach as near to each other as is the 


“ase in a single union. This is Baeyer’s 


theory of strain and is much better in ac- 
cord than is the theory of free valences 
with the fact that cyclopropane and propy- 
lene appear to be about equally unsaturated 
as evidenced by their heats of combustion 
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and by their conduct toward bromine. On 
the other hand, it seems to lead logically 
to conclusions with regard to the addition 
of bromine to triple unions which Pro- 
fessor Michael has shown are contrary to 
the faets. (3) Without a condition of 
strain, we may suppose that the presence of 
both a positive and a negative electron in 
each of the atoms united by the double 
union causes a lessening of the attraction 
of the electrons. This would result in such 
a union being less stable than a single 
union. The second and third views appear, 
at present, most in accord with the faets— 
possibly the truth hes in some combination 
of the two. 

Whatever view we may take, it is note- 
worthy that double unions are usually 
formed by the loss of a positive and nega- 
tive atom or group from adjacent carbon 
atoms, as hydrogen and hydroxy! or hydro- 
gen and bromine. It is also true that in 
many double unions of the earbon 
atoms is more positive than the other, caus- 
ing the addition of halogen acids in a 
definite manner which may be predicted in 
accordance with Michael’s ‘positive nega- 
tive law.’ Applying this thought to conju- 
gated double unions, we see that of the four 
atoms involved the two central ones are 
likely to be positive and negative respect- 
ively and neutralize each other’s attraction 
for outside atoms, while an intensified at- 
traction for outside atoms would be found 
in the exterior atoms. The effect may be 
analogous to that of the attractive forces of 
a magnet which exhibit themselves chiefly 
at the ends. 

But I have permitted myself to wander 
much farther in the field of speculation 
than was my first intention—farther than 
is at all profitable, I fear, for these ques- 
tions furnish, at present, few points for 
experimental] study, and speculations di- 
voreed from experiment have usually been 
profitless. I should be very sorry if what 


one 
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has been said should give encouragement 
to such speculations. On the other hand, I 
have a very firm conviction that we should 
not be content with rounding out organic 
chemistry as a deseriptive science nor even 
with adding to the number of empirical 
rules which enable us to predict certain 
classes of phenomena. We must, instead, 
place before ourselves the much higher 
ideal of gaining a clear insight into the 
nature of atoms and molecules and of the 
forces or motions which are the real reason 
for the phenomena which we study. When 
we consider the progress which has been 
made and the knowledge of structure we 
now possess, which would have appeared 
sixty years ago to lie beyond the limits of 
possible aequirement, it is not presumptu- 
ous to think that a more complete knowl- 
edge of these questions will at some time be 
gained. This fuller knowledge will take 
account, too, of many lines of work upon 
which I have no time to dwell, such as the 
question of changing atomic volume to 
which Professors Richards and Traube have 
directed our attention, and the knowledge 
of heats of combustion, of molecular refrac- 
tion and dispersion, of color, viscosity, 
dieleetrie constants and other physical 
properties., The future must give to us a 
new theory or a development of old ones 
which shall inelude ali of these phenomena 
in one comprehensive view. 

Wiuiam A. NOoYEs. 
U. S. Bureau or STANDARDS. 


SCIENTIFIC BOOKS. 
MUSEUMS AND MUSEUM APPLIANCES. 

The Museum. By L. P. Gratacap. Reprinted 
from the Journal of Applied Microscopy 
and Laboratory Methods, Vols. V. and VI. 
Bericht iiber einige Neue Einrichtungen 
des Kéniglichen Zoologischen und Anthro- 
pologisch-Ethnographischen Museums in 
Dresden. Von Dr. A. B. Meyer.  4to. 
Pp. 25; pls. 1-XX. 

The first of these is a reprint of Mr. Grata- 
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cap’s series of papers which appeared in the 
Journal of Applied Microscopy and is a 
pamphlet of about 100 pages with many illus- 
trations. In book form it would make a good- 
sized volume and as these articles contain a 
good résumé of the principles of museum con- 
struction and methods of installation, it is a 
pity that they could not have been issued in 
such shape. Mr. Gratacap is well qualified to 
treat of museum matters, and since there is 
not space to note all the good things he says, it 
must suffice to discuss a few concerning which 
there may be room for a difference of opinion. 
The first is to be found almost at the begin- 
ning, where Mr. Gratacap makes a plea for a 
uniform system in museum methods. The field 
covered by museums is so vast and the edu- 
cational features at present so little developed 
that there is ample scope for diversity in the 
treatment of museum exhibits, the more that 
those features that are universally good can 
only be ascertained by experiment, to say 
nothing of the fact that the ends sought for 
may be very different in different museums. 
To illustrate this we may consider the ques- 
tions of the display of skeletons and of fossil 
vertebrates. If the aim is to show the struc- 
ture and relationship of vertebrates as a whole 
the two should be combined, the number of 
specimens should be limited, and fragmentary 
fossils almost entirely excluded, this being a 
case where a cast or good drawing is much 
better than an imperfect specimen, since it is 
necessary to compare animals in their entirety. 
If the object is to show the succession of life 
on the globe, then the fossils should be ar- 
ranged zoologically under their respective 
geological periods, so that the visitor can see 
the successive steps by which the present 
fauna of the globe has been reached. Still 
a third arrangement of fossil vertebrates is 
possible, that adopted by Professor Osborn, 
of showing by numerous specimens the 
phylogeny of various groups. If it is desired 
to show the structure and characters of 
vertebrates, then skeletons and other anatom- 
ical preparations may be placed with mounted 
animals. No one museum can do all these 
things and each institution must decide on 
the plan that best suits its circumstances. 
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Mr. Gratacap considers the plan and struc- 
ture of museum buildings, touching partic- 
ularly on their lighting, and devotes consider- 


able space to case construction, important 
matters concerning which architects as a 


rule display lamentable lack of knowledge. 
It is possible that an architect may, unaided, 
have designed a good museum ease, but if so 
the reviewer is not aware of the fact, archi- 
tects’ cases being clumsy, poor as to light, and 
calculated to catch the dust. As to the light- 
ing, it may be said that plate glass should 
never be used in the windows of museums, 
but ground glass or luxfer prisms. It is im- 
possible to control the sunlight by the use of 
curtains and in almost any museum one may 
at times see the sunlight pouring in and ruin- 
Diffused light is not 
only better for the specimens, but better for 
Again, windows should not reach to 
the floor, but be well above it, not merely to 


ing valuable specimens. 
visitors. 


give wall space, but because experiment has 
shown that the best light comes from above, 
the upper third of a window equalling the 
lower two thirds in illuminating power. 
Windows in museums are for the purpose of 
admitting light, not for giving a view of the 
surrounding Also window 
should be that it not be 


opened for the admission of dust and smoke; 


country. each 


fixed so may 
it is time that museums were ventilated on 
scientific principles (a few are) and not after 
the manner of a wigwam. And in the present 
day of electric lighting it should be an easy 
matter to overcome the difficulty of dark cor- 
ners. This leads one to say that it will not be 
long before more attention is given to lighting 
exhibition cases from the inside, where the 
objects displayed can be well illuminated and 
the exasperating shadows attendant to exter- 
nal lighting Mr. Ward, of the 
Milwaukee Museum, has secured extremely 


avoided. 


good results in this direction, and it has also 
been used in the large Bass Rock group in the 
Ipswich Museum, England. Still a word or 
two more concerning cases, which are treated 


in considerable detail and are objects about 


which Mr. Gratacap’s wide experience enables 
him to judge of what should be adopted and 
what avoided, but it may be added that seven 
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feet is high enough for the average museum 
case; most large mammals may be accommo- 
dated in a case nine feet high and anything 
that height is for groups or special 
exhibits. 

The sliding partition, which Mr. Gratacap 
views with distrust, is neither awkward nor 
unnecessary, and in the U. S. National Mu- 
seum the idea has been further elaborated by 
having the entire bottom of a case running 
on trunk rollers, and removable. These de- 
vices permit the use of large, fixed plate glass 
panes for the sides of cases and restrict the 
movable sash to the minimum. A case can 
not be made that is at once dust-tight and 
of access, and as exhibits are only 
changed at intervals some concessions may be 
made. Brackets, pedestals, mountings and 
labels, each and all claim attention, but the 
use of many of these depends on the amount 
of money or size of the working force avail- 
The poor curator may be forced to 
hang specimens from wires instead of using 
elaborately finished brass fittings, but, after 
all, there is a great deal of installation that 
might be improved with a little thought and 
The average museum errs on the side 
of endeavoring to show too much; ten good 
specimens well displayed are worth one hun- 
dred badly installed. 

Turning now to Dr. Meyer’s memoir, which 
follows the lines of one published about ten 
years ago, one notes many improvements in 


over 


easy 


able. 


care. 


cases and methods of installation which Dr. 
Meyer has found time to devise. He is an 
ardent advocate of iron cases and, if we re- 
member aright, was the first to work out the 
details of their construction and bring them 
into use on any extensive scale. 

In the United States he has been followed 
by Dr. Jayne and Dr. Greenman, of the 
Wistar Institute, where a plant has been in- 
stalled for the manufacture of cases for that 
institution. In the matters of lightness of 
construction, resistance to changes of climate 
and safety from fire the iron case is indubi- 
tably far in advance of any other. Neverthe- 
less, it has certain drawbacks, including cost 
and time of construction and, with all due 


deference to Dr. Meyer, appearance.  Pri- 
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marily a ease is for the preservation of speci- 
mens, but secondarily it plays an important 
part in furnishing a museum and this fact 
should not be lost sight of. A series of 
huge glass boxes does not form an attractive 
sight, and at the Wistar Institute it was found 
necessary to provide the cases with a cornice 
to mitigate the bareness of their appearance. 
This eriticism applies also to the all-glass 
ease, with the additional remark that we have 
not yet seen a large glass case through whose 
joints it was not possible to slip a card. 

For storage, library and office use and for 
purely practical purposes the iron case has no 
equal, and it is to be hoped that the time may 
soon come when such cases can be made at 
a reasonable price and in a reasonable time. 
From the variety of design shown in Dr. 
Meyer’s paper it would seem that the above 
conditions have been satisfactorily met in 
Germany, or broadly speaking, in Europe, for 
iron cases have been extensively adopted dur- 
ing the past decade. Dr. Meyer gives various 
views and plans for floor and desk cases, stor- 
age cases for insects and eggs, catalogue cases, 
and bookeases in which a vertical row of 
shelves may be withdrawn when books are 
needed or closed flush when not in use. Inci- 
dentally Dr. Meyer calls attention to the good 
results obtained by the use of dyed sawdust 
as a medium in which to arrange eggs, since 
this affords a good background and at the 
same time holds the eggs in any desired place. 
Naturally if is necessary to be sure that noth- 
ing in the dye will affect the eggs. Turnstiles, 
adjustable trucks for moving cases, swing 
sereens, mountings for skulls and skeletons, 
are among the things figured and described, 
all bearing testimony to the thought and time 
Dr. Meyer has given the subject of museum 


furniture. FA L 
Madreporaria. Parts I. and II. By J. 
SrantEy Garpiner, M.A. (From ‘The 


Fauna and Geography of the Maldive and 

Laceadive Archipelagoes,’ Vol. II., Part 3, 

pp. 755-790, Pls. LIX. to LXIV.) 

This, the first instalment of Mr. Gardiner’s 
report on the Madreporaria collected by the 
expedition under his charge to the Maldive 
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and Laccadive archipelagoes, contains: (1) 
Introduction with notes on variation, (2) the 
Astreide. 

I. Introduction with Notes on Variation.— 
The collection contains over 1,000 specimens 
of dried corals besides a large number in spirit 
and formalin and a quantity of smaller pieces 
for comparative purposes. The collections 
were obtained mainly from (a) Minikoi, the 
most southern bank of the Laccadive Group; 
(b) Goidu, the east island of Goifurfehendu 
atoll; and (c) Hulule, the most southeasternly 
island of N. Male atoll. An attempt was 
made to collect as thoroughly as possible—par- . 
ticularly at Minikoi and Hulule—for the com- 
parison of the localities with one another, and 
specimens were not generally taken from reefs 
elsewhere. In addition, dredgings yielded a 
considerable number of specimens, although 
few hauls were taken on the outer slopes of 
the reefs. 

Mr. Gardiner made a series of observations 
in order to ascertain how far mode of growth 
is dependent on light and environmental con- 
ditions and had intended to publish these ob- 
servations, but thinking that the subject had 
only a limited interest and because of the cost 
of suitable illustrations, he did not give his 
observations in full, merely indicating as 
briefly as possible under each species the varia- 
tion found in the several colonies due to these 
causes. It is very much to be regretted that 
Mr. Gardiner did not present in full the data 
that he had accumulated on this subject. It 
is very doubtful if we shall ever obtain a real 
insight into what constitutes species in corals 
without studies of the kind which Mr. Gard- 
iner apparently made and without a full pres- 
entation of such data. Quite likely consider- 
able experimental work will be necessary in 
order to ascertain more definitely the influ- 
ence of certain environmental conditions, such 
as experiments in planting the young from 
the same parent colony in different localities 
where the conditions of growth are different, 
and observing the resultant growth forms. 

Mr. Gardiner divides the variation shown 
by corals into three classes: (a) Vegetative, 
that is the variation that is due to environ- 
mental conditions. (b) Continuous, where a 
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series from one locality grades into a series 
from another locality; this kind of variation 
is exceedingly complex and almost impossible 
to distinguish from the vegetative. (c) Dis- 
The author 
says a species in one locality may show dis- 
continuous variations in one or more char- 
acters, but it by no means follows that the 
same discontinuous variations will be shown 
by the same species in a different locality. 
Work on a collection from a single locality is 
best calculated to bring out the phenomenon, 
but one requires a collection from some other 
locality for comparison. 

II. Astreide.—About 400 of the specimens 
collected belong to this family. 
divided into 69 species and 21 genera. 


continuous or specific variation. 


They are 
The 
author obtained in the Pacific only 12 genera, 
and Klunzinger obtained from the Red Sea 
16 genera (omitting synonyms). This shows 
that in the Maldive and Laceadive archipela- 
goes this group of corals is quite rich in both 
species and genera. In the arrangement of 
the genera Duncan’s classification is followed, 
and the author correctly says this work is in 
need of thorough revision. 

The following is a list of the genera with 
the number of species referred to each, and 
the names of the forms considered new: 

Antillia, l, A. 


vensis 


constricta Brug., var. maldi- 
nov. : 1; Tridacophyllia, 1; 
Euphyllia, 2; ? Mycetophyllia, 1; Mussa, 1; 
Symphyllia, 1; Celoria, 6, C. cooperi, nov., 
C. magna, nov.; Leptoria, 1; Hydnophora, 4, 
H. grandis, nov., H. maldivensis, nov.; Favia, 
10, F. adduensis, nov., F. 
F. hululensis, F. parvimurata, nov.; 
Goniastrwa, 4; Aphrastrea, 1; Orbicella, 8, 
0. 
Cyphastrea, 6; C. 


Cylicia, 


laccadivica, nov., 
nov., 

minikoiensis, nov., O. borradailei, nov.; 
suvadive, nov., C. maldi- 
vensis, nov.; Echinopora, 4; EF. tertia, nov., 
E. magna, nov.; Galaxea, 5; Stephanocena, 
1, S. maldivensis, n. sp.; Acanthastre@a, 1, 2 


vars.; Prionastrea, 7, P. suvadive, nov.; Mer- 
ulina, 2. 

The reviewer thinks that it is to be regretted 
that Mr. Gardiner followed the classification 
Since the publication of the lat- 
ter author’s ‘ Revision of the Families and 
Madreporaria,’ 


of Dunean. 


Genera of the considerable 
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progress has been made in the classification of 
the Madreporaria and in the correction of the 
nomenclature. The family name Astreide 
can not be used in corals because no genus 
of corals can bear that name. A discussion 
of the name Astrea or Astre@a will be found in 
the reviewer’s ‘Eocene and Lower Oligocene 
Coral Faunas of the United States.’* It has 
been known for some time that the genera 
referred to this family by Milne Edwards and 
Haime would have to be distributed in quite 
a number of families. Attempts at reclassifi- 
cation have been made by Verrill, Koby, Ogil- 
vie-Gordon, Gregory, Felix and the reviewer. 
Morphologie proof of the correctness of some 
of these attempts has recently been published 
by Professor Duerden in his ‘ Recent Results 
on the Morphology and Development of Coral 
Polyps.’+ It seems that it would have been 
preferable for Mr. Gardiner to have utilized 
this literature and arranged his specimens 
more or less in accord with the suggestions 
contained there; but it must be admitted that 
the results so far obtained are not always 
definite, and Mr. Gardiner would have been 
obliged to supplement by his own work these 
attempts at reclassification. Knowing the 
present status of the problem, he evidently pre- 
ferred following the system of Duncan al- 
though he knew it was faulty. 

Several of the generic names used by Mr. 
Gardiner will have to be changed. The name 
Tridacophyllia, de Blainville, should become 
Pectinia Oken.t According to Professor Ver- 
rill§ the genera Mussa and Symphyllia must 
be combined. The genus Celoria is consid- 
ered separate from Meandrina M. E. & H. 
(not Meandrina Lamarck, 1801). Both Pro- 
fessor Verrill and the reviewer believe that 
the species hitherto divided into those two 
genera should be combined into one. This 


**Monograph U. S. Geological Survey,’ Vol. 
XXXIX., p. 154, 1900. 

+ ‘Smithsonian Miscell. Coll. Quart. Issue,’ Vol. 
XLVII., pp. 93-111, 1904. 

¢t Vaughan, ‘Some Fossil Corals from the Ele- 
vated Reefs of Curacao, Arube and Bonaire,’ 
Samml. Geolog. Reichs.-Mus. Leiden, ser. ii., Bd. 
Il., p. 15, 1901. 
§ Trans. Conn. Acad, Sci., Vol. XI., p. 177, 1902. 
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point can scarcely be discussed here, but ex- 
aminations of large suites of material have 
eonvineed the reviewer that the criteria used 
by Mr. Gardiner for their differentiation are 
not valid. That is, he says, ‘Celoria has a 
true columella, whereas Ma@andrina has merely 
trabecule extended out from the septa to fill 
up the axial fossa. The generic name 
Hydnophora was originally proposed by 
Fischer v. Waldheim, 1807, for a genus of 
Paleozoie corals and can not be used for the 
recent corals to which the name was applied 
by Milne Edwards and Haime.* Monticularia 
Lamarck, 1816, is available for the Hydno- 
phora of Milne Edwards and Haime. 

Mr. Gardiner spells such names as Gonias- 
trea with the diphthong ‘x.’ The original 
spelling of these names by Milne Edwards 
and Haimet+ is with an ‘e,’ but in their ‘ His- 
toire Naturelle des Coralliaires’ they change 
the ‘e’s’ to diphthongs, ‘#’s.’ The reviewer 
is of the opinion that the original spelling 
should be followed instead of the innovation 
of 1857. The genus Prionastrewa M. E. and 
H., should be changed to Favites Link. f 

The two criticisms made on Mr. Gardiner’s 
memoir are: (1) He should not have sup- 
pressed any data that he possessed regarding 
the influence of environment on variation. (2) 
It is regrettable that he has not utilized, and 
incorporated in his work, recent studies on the 
classification of the genera treated in his paper, 
and that his nomenclature is often faulty. 
However, Mr. Gardiner has given us some of 
the data regarding environmental influence 
on variation and his work is thoroughly com- 
prehensible even if he has not utilized modern 
investigation on the reclassification of these 
corals. His memoir is decidedly the best 
contribution that has been made to the so- 
called ‘ Astrid’ corals of any one area in the 
Indian Ocean, and its value is very much en- 
haneed by six excellently executed half-tone 


* Trautschold, ‘Die Kalkbriiche von Mjatsch- 
kowa,’ Nouv. Mém, Soc. Imp. Natur. de Moscou, 
t. xiv., p. 38, 1879. 

+ Comptes Rend., Vol. XXVII., 1848. 

{ Vaughan, ‘ Fossil Corals from the Elevated 
Reefs, Curacao, ete.,’ p. 21, 1901. Verrill, Trans. 
Conn. Acad. Sei., Vol. XI., p. 89, 1902. 
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plates which illustrate 32 out of the 69 species 
discussed. The criticisms made above may be 
regarded merely as suggestions for considera- 
tion in future work. 
T. WayLAND VAUGHAN. 
SMITHSONIAN INSTITUTION, 
WASHINGTON, D. C. 


SCIENTIFIC JOURNALS AND ARTICLES. 
THE contents of the October number of the 
American Chemical Journal are as follows: 


Contributions from the Chemical Laboratory of 
Harvard College: ‘On Certain Derivatives of the 
1,3,5-Triiod-2,4-dinitrobenzol,’ by C. Loring Jack- 
son and J. F. Langmaid; ‘The Existence of 
Hydrates in Solutions of Certain Non-Electrolytes 
and the Non-Existence of Hydrates in Solutions 
of Organic Acids,’ by Harry C. Jones and Fred- 
erick H. Getman; ‘The Existence of Alcoholates 
in Solutions of Certain Electrolytes in Alcohol,’ 
by Harry C. Jones and Frederick H. Getman. 
Contributions from the Sheffield Laboratory of 
Yale University: CXIX., ‘ Researches on Pyri- 
midines: 2-Oxy-4,6-diaminopyrimidine,’ by Henry 
L. Wheeler and George S. Jamieson,’ CXX., ‘ On 
the Action of Phenylhydrazine on _ Benzoy!l- 
pseudoureas:  1,5-Diphenyl-3-aminopyrro-a,§’-dia- 
zole Derivatives,’ by Treat B. Johnson and George 
A. Menge’; ‘On the Fate of Potassium Myronate 
in the Animal Organism and Its Hydrolysis by the 
Ferments of the Liver,’ by J. H. Kastle and Eloise 
Chesley McCaw; ‘On the Oxidation of Sulpho- 
eyanie Acid and Its Salts by Hydrogen Peroxide,’ 
by J. H. Kastle and Claude Robert Smith. Con- 
tributions from the Chemical Laboratory of the 
Nebraska Wesleyan University: VII., ‘ The Prep- 
aration of Aromatic Nitroso Compounds,’ by Fred- 
erick J. Alway; VIII., ‘ The Nitrosocinnamic Acids 
and Esters,’ by Frederick J. Alway and Walter D. 
Bonner; IX., ‘On Certain Nitrogen Compounds,’ 
by Frederick J. Alway and Reuben M. Pinckney; 
X., ‘ The Molecular Weights of the Yellow Nitroso 
Compounds,’ by Frederick J. Alway and Ross A. 
Gortner. Reviews. 

The Popular Science Monthly for October 
may be termed a British Association number, 
being devoted to the addresses delivered at the 
last meeting by the presidents of various sec- 
tions. It opens with ‘A Traveler’s View of 
the British Association Meeting,’ very pleas- 
antly presented by Henry S. Pritchett and 
illustrated with views of many of the more 
noteworthy buildings in Cambridge.  Fol- 
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lowing this are ‘ Reflections suggested by the 
New Theory of Matter,’ by Arthur James Bal- 
four; a ‘The Mathematical 
Physics of the Nineteenth Century,’ by Horace 
Lamb; *‘ Heredity and Evolution,’ by William 
Bateson; ‘The Perception of the Force of 
Gravity by Plants,’ by Francis Darwin; ‘ The 
Ethnological Work of Lane Fox,’ by Henry 
Balfour; ‘On Mountains and Mankind,’ by 
Douglas W. Freshfield; ‘Correlation of Re- 
tlexes and the Principle of the Common Path,’ 
by C, 
Discovery,’ by Charles A. Parsons. The num- 
ber contains the index to Vol. LXV. 


Bird Lore, for September-October, contains 
articles on ‘ President Roosevelt and Bird Pro- 
tection’; ‘A Woodcock at Home,’ by E. G. 
Tabor: ‘October Bird Music,’ by Earle Staf- 
ford; ‘ King Cole, a Biography,’ by Susan M. 
Morse; the sixth paper on ‘ The Migration of 
Warblers,’ by W. W. Cooke, and the ‘ Climatic 
Variation in Color and Size of Song Spar- 
Frank M. Chapman. There are 
also book reviews and notes, the Audubon De- 
partment and an educational leaflet on the 
‘Sereech Owl,’ by William Dutcher. 


discussion of 


S. Sherrington; and ‘Invention and 


rows, by 


BEGINNING in January next, a new educa- 
tional journal, entitled ‘The Nature Study 
Review,’ will be published bi-monthly with Dr. 
M. A. Bigelow, adjunct professor of biology at 
Columbia University, as 


‘Teachers College, 


managing editor. 
DISCUSSION AND CORRESPONDENCE. 
THE METRIC SYSTEM. 


To tue Eprror or Science: I wish to ob- 
ject to a statement recently made with regard 
to the use of old names in countries that have 
accepted the metric system. It has been said 
that the common people in continental Europe 
fully accustomed to the metric 


retained the old 


are not yet 


system, and have partly 
names in preference to the new ones. 

This is absolutely untrue, as far as it refers 
to Germany. After the official introduction 
of the metric system in that country, it took 
if not a fortnight, certainly 
only a few make the ‘ masses’ 


familiar with it, and about a year after its 


a very short time 
months—to 
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introduction there was nobody but a few old 
and decrepit people that had been unable to 
master it. In fact, there was general rejoicing 
on account of the riddance from the old and 
cumbersome system. Indeed, a few of the ol 
words are occasionally used in Germany, but 
only such that come very close to a metric 
unit (‘ Pfund,’ ‘ Maass’), and these are always 
used in the metric sense, and nobody wants 
to imply by this that he is opposed to the 
metric system, or that he is unable to grasp it: 
it is merely a variety of speech, and distinctly 
individual or local. 

The whole discussion of the metric system 
carried on recently in Science has been very 
amusing to the writer, and has furnished stuff 
for merriment to others. Is it actually the 
case that the opponents of the metric system 
believe that the American people are incapable 
of accomplishing the identical thing that has 
been done in Germany thirty years ago in a 
surprisingly short time? Is it actually impos- 
sible to obtain correct information about the 
way it was done there, and about the conse- 
and connected with this 

A. E. OrtMany. 


quences incidents 
change ? 


PITTSBURGH, Pa. 


SPECIAL ARTICLES. 
IS MATTER TO BE ABOLISHED ? 

Or late we have been hearing many intima- 
tions that matter has had its day. Formerly 
matter and its properties engaged the atten- 
tion of the physicist. Later the ether was 
discovered, and now we are told that the ether 
and electrons are all that will be left, when 
the new discoveries have been fully digested. 
In connection with these statements I wish to 
lay down a few propositions which may have 
been overlooked. 

It does not appear that electricity has ever 
been separated from something that has mass. 

The propositions that matter has mass, and 
that a mass of matter has inertia, seem to me 
to be fundamentally different from each other. 

If the inertia of matter can be accounted for 
as an electromagnetic phenomenon, it may be 
measured in units. Instead of being 
merely a.mass phenomenon, it may be referred 


new 
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to the fundamental units in which all electro- 
magnetic quantities are measured, 7. e., the 
units of mass, length and ‘time. 

Formerly the unit of force was referred to 
the unit of mass only. People talked about a 
pound of force. Later it was discovered that 
a foree could also be measured in terms of the 
centimeter, the gram and the second. When 
that step was taken there was no talk about 
matter being abolished. Perhaps the present 
idea is due to the behavior of radium and 
uranium. When an ‘atom’ explodes, and ex- 
hibits qualities which entitle a few substances 
to be considered as cranks among substances, 
we have been thrown off our guard for a 
moment. We have had all sorts of explosives 
before. Some of them exploded so slowly that 
we did not call them explosives at all. When 
certain erystallized salts lose their form, due 
to the slow emission of the same emanation 
that is given off by all animals and plants, we 
were not greatly disturbed. Nitro-glycerin 
has long been going to pieces, and giving off 
more energy per gram per second than any 
radio-active body yields. But when it was 
found that these radio-active bodies are going 
to pieces, and giving off more energy per 
gram than any other body has been known to 
give before, we seem to have been induced to 
suspect all matter of being capable of doing so. 

An architect who should learn that the 
bricks with which he is familiar are not the 
final elements in his structure would hardly 
be justified in losing his respect for houses. 
What does it matter that his bricks contain 
molecules, which are composed of atoms, which 
are composed of electrons, and perhaps some- 
thing else? Does the fact that houses have 
been known to fall to pieces and give off en- 
ergy change his estimate of those houses which 
do not fall? Is he justified in supposing that 
all houses are really falling, and that their 
motion will become appreciable if we wait 
long enough to make the motion so large that 


we can see it? Francis E. Nipuer. 


CURRENT NOTES ON METEOROLOGY. 
REVORT OF THE CHIEF OF THE WEATHER BUREAU. 


AmoncG the most important matters referred 
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to in the administrative portion of the report 
of the chief of the weather bureau for 1902-3 
are the following: In place of the small chalk- 
plate weather map (11x16 ins.), now issued 
from twenty-three of the weather bureau sta- 
tions, larger maps (22x16 ins.), prepared in 
the same way, are to be used, if the necessary 
additional appropriation can be secured. Pro- 
fessor F. H. Bigelow is continuing his studies 
on the general circulation of the atmosphere 
and the nature of cyclones and anticyclones, 
believing that his results ‘point unmistak- 
ably to a theory which will supersede those 
heretofore published in meteorological litera- 
ture.’ One of the most important steps which 
have been taken in the history of the weather 
bureau is the plan to build up a great center 
of meteorological research at Mount Weather, 
on the crest of the Blue Ridge Mountains, 
about six miles from Bluemont, Va., and the 
work which it is proposed to do there will, if 
the plan can be fully carried out, lead to 
valuable results. Among the investigations 
which are announced as likely to be under- 
taken are the exploration of the upper air 
by means of kites and balloons, the study of 
numerous problems in solar physics, observa- 
tions in electricity and magnetism, etc. <A 
new seismograph has been procured and in- 
stalled in Washington. 


MONTHLY WEATHER REVIEW. 

The Monthly Weather Review, for May, 
1904 (dated July 22), contains the following 
articles of general interest: ‘The Circulation 
in Cyclones and Anticyclones with Precepts 
for Forecasting by Auxiliary Charts on the 
3,500-foot and the 10,000-foot Planes,’ by Pro- 
fessor Frank H. Bigelow; ‘The Sensation o* 
Discomfort,’ by W. F. Tyler; ‘ The Promotion 
of Meteorology,’ in which is incorporated a 
letter from Dr. J. M. Pernter, of Vienna, in 
regard to a bill introduced into the last con- 
gress ‘to promote further discovery and re- 
search in meteorology’; ‘ Invariability of our 
Winter Climate,’ by W. B. Stockman. Also 
the following notes: ‘ Local Cooperation in 
Frost Prevention, ‘The Meteorology of 
Jamaica,’ and ‘ Humming of Telegraph Wires 
and Poles.’ The Review also announces the 


i 
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establishment of a meteorological laboratory 
at the high school in Chattanooga, Tenn., a 
citizen, whose name is not given, having pro- 
vided the means for the purchase of the neces- 
sary meteorological apparatus. 


GERMAN METEOROLOGICAL SOCIETY. 

Tue tenth meeting of the Deutsche Meteoro- 
logische Gesellschaft was held in Berlin, on 
April 7-9, 1904, and an account of the pro- 
ceedings, with abstracts of the papers read, 
is found in the July number of the Meteoro- 
logische Zeitschrift. The papers of most gen- 
eral interest were the following: The influence 
of forests upon climate, by J. Schubert, in 
which the results obtained recently at the 
station in Eberswalde, 
The temperature is 


forest experiment 
Prussia, were discussed. 
found to average lower in the forest than in 
the open, the maximum cooling effect coming 
in September, at the 8 a.m. observation. The 
relative humidity in the forest may exceed 
that in the open cent. O. 
Steffens showed a new form of snow gauge 


by seven per 
(‘ombrograph’) in which an oil lamp is in- 
cluded and the snow is melted. PP. Polis dis- 
cussed the distribution of precipitation in cy- 
clones and anticyclones at Breslau and on the 
Schneekoppe, this being a scheme of investi- 
gation which might well be extended. W. 
Meinardus considered the changes in tempera- 
ture of the ocean surface off the west coast of 
Kurope, a subject to which he has already 


given much attention. 


NOTES. 

THe 1904 volume of the Annuaire Météoro- 
logique of the Royal Observatory of Belgium 
contains the usual meteorological summaries, 
together with the following papers of general 
interest: H. Arctowski: ‘ Apereu des Résul- 
tats Météorologiques de VHivernage antare- 
tique de la Belgica’; E. Vanderlinden: ‘ Le Tir 
contre la Gréle, a subject which is rapidly 
assuming a less and less prominent place in 
the minds of scientific men. The latter paper 
contains a full bibliography. 

The Yearbook of the Department of Agri- 
culture for 1903 (Washington, 1904), contains 
the following contributions of meteorological 
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interest: James Keneally, ‘Weather Bureay 
Stations and their Duties’; J. Warren Smith, 
‘Relation of Precipitation to Yield of Corn’: 
Hl. J. Cox, ‘Use of Weather Bureau Records 
in Court.’ 

Weather Bureau Bulletin No. 34 (1904) is 
a reprint of an article on climate, written by 
the chief of the weather bureau for the ‘ Ency- 
clopedia Americana.’ The title is ‘ Climate: its 
Physical Basis and Controlling Factors.’ In the 
bibliography one can not help noticing the 
omission of Hann’s ‘ Handbuch der Klimatol- 
ogie.’ 

Smithsonian Miscellaneous Collections, 
Quarterly Issue, Vol. 2, Part L., 1904, contains 
‘The Absorption of Water Vapor in the Infra- 
Red Solar Spectrum,’ by F. E. Fowle, Jr. 

R. DeC. Warp. 





SCIENTIFIC NOTES AND NEWS. 

A LARGE number of the eminent European 
scientific men and scholars, who came to this 
country to attend the International Congress 
of Arts and Science, at St. Louis, have been 


visiting eastern cities and universities. They 
were received at Washington by President 


Roosevelt and entertained by Professor Simon 
Newcomb, the president of the congress; at 
Cambridge, they were entertained by Professor 
Miinsterberg, vice-president of the congress. 
Many of them have also visited Johns Hop- 
kins, Pennsylvania, Princeton, Columbia, 
Yale and other institutions. 

Doctorates of science have been conferred 
by the University of Leeds as follows: Lord 
Kelvin, Lord Rosse, chancellor of the Univer- 
sity of Dublin, Sir Isaac Lowthian Bell, Sir 
James Kitson, M.P.,Sir William Henry Broad- 
bent, Sir Arthur W. Riicker, principal of 
London University, Dr. Thorpe, C.B., director 
of the government laboratories, Mr. Claudius 
G. Wheelhouse, LL.D., president of the council 
of the British Medical Association, Mr. Jon- 
athan Hutchinson, Mr. J. Pridgin Teal, Dr. 
Hughlings Jackson, Professor Miall, Dr. 
Tempest Anderson and Professor A. W. Mayo 
Robson. 


A commission has been appointed by the 
New York Board of Health to study the causes 
of pneumonia, with a view to checking the 
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‘nereasing mortality. It consists of Drs. W. 
It. Welch and William Osler, of Johns Hop- 
kins, Baltimore; E. G. Janeway, L. E. Holt 
and T. M. Prudden, of New York; Theobald 
Smith, of Harvard; Frank S. Billings, of 
Chieago, and John H. Musser, of Philadel- 
phia. 

Proressor Ronatp Ross, of the University 
of Liverpool, will after his return from 
Panama, deliver a series of lectures in the 


Medical Department, of the University of 
Pennsylvania, on ‘Causes and Cure of Ma- 
larial Fever.’ 


Sir Cuiirrorp ALLBUTT, regius professor of 
medicine at Cambridge, Dr. Horatio C. Wood 
and Dr. John H. Musser made addresses at 
the opening of the medical department of the 
University of Pennsylvania, on September 30. 


Tue Rr. Hon. JAmMes Bryce, M.P., will de- 
liver the Godkin lectures in Sanders Theater, 
Harvard University, on October 24, 26, 28, 31, 
and November 3. He will speak on ‘ The 
Study of Popular Governments.’ He has ac- 
cepted the invitation of Columbia University 
to deliver the first series of lectures upon the 
Carpentier foundation. The lectures will be 
given at 4 p.m., on October 10, 12, 14, 17, 19 
and 21. Mr. Bryce’s general subject will be: 
‘The Law in its Relations to History.’ 


Proressor Freperick Starr, who holds the 
chair of anthropology, at the University of 
Chicago, has given a summer course of five 
weeks in studying the savage tribes as shown 
in the various exhibits at the St. Louis Fair. 


Proressor A. C. Asportr, of the University 
of Pennsylvania, gave the opening address be- 
fore the faculty of medicine of McGill Uni- 
versity, his subject being ‘The Study of 
Medicine and Recent Advances in Medical 
Science.’ 


Dr. I. C. Wuirer, state geologist of West 
Virginia, sailed for Brazil, on July 5, where 
he will examine and report on the coal fields 


of Rio Grande do Sul. 


Dr. G. W. Lewis, of the department of 
chemistry at Harvard University, has been 
given a two years’ leave of absence to accept 
a government position in the Philippines. 
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Mr. A. J. Cox, instructor in chemistry in 
Stanford University, has returned after two 
years spent at the University of Breslau. 

Mr. Ernst Bessry, who for three years has 
been studying abroad, has resumed his duties 
in the Bureau of Plant Industry at Washing- 
ton. During Mr. Bessey’s stay abroad he has 
acted in various capacities for the govern- 
ment. Several expeditions have been made 
by him into southwestern Russia and the Med- 
iterranean coast region in search of new plants 
and seeds. A number of the promising forage 
crop seeds secured by him in Turkestan are 
now being grown and tested under the direc- 
tion of the Bureau of Plant Industry. 

WE learn from The American Geologist that 
at a recent meeting of the Virginia Board of 
Agriculture an appropriation was voted for a 
Geological Survey of the mineral resources of 
Virginia. The survey will be conducted 
jointly by the State Department of Agricul- 
ture and the Virginia Polytechnic Institute. 
Dr. Thomas L. Watson, professor of geology 
in the Polytechnic Institute, was appointed 
geologist in charge of the survey. 

Dr. A. E. McDonatp retired on October 1, 
1904, from the superintendency of the Man- 
hattan City Hospital, Ward’s Island, N. Y.; 
Dr. J. T. W. Rowe is retained as acting super- 
intendent. 

A MEMORIAL tablet to Dr. Jesse Lazear, who 
died in Cuba in 1900 while investigating the 
causes of yellow fever, has been unveiled at 
the new surgical building of the Johns Hop- 
kins Hospital. 

Masor Henry F. Atvorp, chief of the dairy 
division of the United States Department of 
Agriculture, died at St. Louis on October 1, 
as the result of a stroke of paralysis. 

Mr. Criarence M. Daty, for sixteen years 
employed in the experimental department of 
Mr. Edison’s laboratory, has died as a result, 
it is said, of cancerous growths on his hand 
caused by work with X-rays. 

Dr. O. Rempotp, formerly professor of med- 
icine at Innsbriick, has died at the age of sev- 
enty-one years. 

Mr. Ronatp Winwiam Henry TurNBULL 
Hupson, lecturer in mathematics at the Uni- 
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versity of Liverpool, with Mr. J. F. Cameron, 
lecturer of Caius College, Cambridge, was 
climbing a difficult couloir, near Bethesda, in 
north Wales, on September 20, when he dis- 
lodged a mass of rock, and, falling with it, was 
instantly killed. Mr. Hudson was twenty-eight 
years of age, and was the son of Professor W. 
H. H. Hudson, of King’s College, London. 

THERE will be a civil service examination on 
November 10 to fill the position of assistant to 
the agrostologist in the Bureau of Plant In- 
dustry at a salary of $1,400. On November 
16 examinations will be held for the position 
of technical assistants in chemistry, pharma- 
cology and zoology in the public health and 
marine hospital service, with salaries of not 
less than $1,000. 

Kina Epwarp has been pleased, upon the 
recommendation of the secretary for Scotland, 
to confer the title ‘Royal* upon the Edin- 
burgh Museum of Science and Art, and to 
approve its designation being altered to ‘ The 
Royal Scottish Museum.’ 

FourTEEN large houses in Bloomsbury, Lon- 
demolished for the British 


Museum extension. 


don, have been 

THe private herbarium of, Dr. John K. 
Small, consisting of 21,900 sheets, fully repre- 
senting his collections in the southern United 
States, has, we learn from the Botanical 
Gazette, been acquired by the Field Columbian 
Museum. 

Tne autumn intercollegiate geological ex- 
cursion for professors, teachers and advanced 
students will be held at Worcester, October 22. 
The party will meet on the evening of October 
21, at 8 o’clock, in the rooms of the Worcester 
Natural History Society, 12 State 
when explanation of the work of the next day 
The party will start at 8:30 
A.M., October 22, from the Bay State House, 
on a special trolley car; and, after visiting 
localities in the 
of the city, will return to the hotel for dinner 

price, 75 cents. In the afternoon the party 
will go on the trolley car to the southeastern 


street, 


will be given. 


eastern and northern parts 


part of the city, visiting interesting localities 
there. The works— The Physical Geography 
of Southern New England,’ by Wm. M. Davis; 
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‘Physical Geography of Worcester,’ by J. H. 
Perry; ‘ Geology of Worcester,’ by J. H. Perry 
and B. K. Emerson—will make known the 
points of geological interest in the region. 
Those proposing to take part in the excursion 
will please inform Mr. J. H. Perry, 76 High- 
land street, Worcester, Mass., on or before 
October 18. 


Tue Liverpool School of Tropical Medicine 
proposes to despatch a second yellow fever ex- 
pedition to the Amazon in view of the neces- 
sity of investigating still further this malady. 
The late Dr. Walter Myers was selected by the 
school, together with Dr. Herbert Durham, to 
undertake an expedition to Para to investigate 
the disease, only a few years ago. Both mem- 
bers of the expedition were attacked by the 
malady and Dr. Myers died. The expedition 
wil probably start at the end of the year. 


We learn from Nature that extensions made 
to Millport Marine Biological Station, in- 
cluding a new laboratory, research rooms, a 
tank-room and a library, the gifts of Mr. 
James Coats, Jr., of Paisley, were opened on 
lord 


September 27, by Sir John Primrose, 


provost of Glasgow. 

We learn from Popular Astronomy that in 
a circular accompanying the last issue of the 
Astronomische Rundschau, the sale of the in- 
struments and library of Manora Observatory 
The telescope is spoken of as 
one of great excellence. Application should 
be made to Manora-Sternwarte ‘ Lussenpic- 
colo’ (Istri). 


AccorpinG to the Experiment Station Rec- 
ord, it is proposed to hold an International 
Congress of Agricultural Mechanics at the 
Universal Exposition of Liége in 1905, under 
the patronage of the Belgian Government. 
The organization has, however, not yet been 
perfected nor the program completed. A. 
Lonay, director of the provincial school of ag- 
ricultural mechanies at Mons, is in charge of 
the Among the 
topics which have been suggested for the pro- 


is announced. 


preliminary arrangements. 


gram are instruction in agricultural mechan- 
i testing stations for agricultural machin- 


ies, 
ery, exhibition and tests of machinery, 


application of electricity, the traction auto- 
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mobile, and the establishment of a review of 
agricultural mechanics. 

Tue exhibition of the Institute of Hygiene, 
recently opened in London, differs, according 
to the Times, from any exhibition previously 
held. It is under the auspices of a medical 
eouncil and is controlled by medical experts. 
The intrinsic value of every exhibit is inves- 
tigated by an examining board. Exhibits only 
of a high standard of merit are admitted. 
Every product, article, or appliance passed by 
the board is ‘hall-marked’ as to its purity, 
quality and excellence. Great care is exer- 
cised in maintaining the standard of exhibits 

alike in the interest of the public health as 
of the exhibitors. It is recognized that any 
exhibit passed by the examining board may be 
used and recommended by medical practition- 
ers. A certificate is granted to exhibitors by 
the institute, which constitutes a valuable 
award of merit. The exhibition is intended— 
(1) to supply medical men with practical in- 
formation so as to enable them to keep abreast 
of the times in regard to the value and prog- 
ress made in the various manufactured prod- 
ucts and articles which affect health; (2) to 
supply matrons and nurses with useful knowl- 
edge in regard to those products and appli- 
ances required by invalids; (3) to supply the 
general public, and especially that large and 
increasing number who take an interest in 
dieteties, clothing, appliances and articles 
which are correlated with the health of the 
person or the home, with authoritative infor- 
mation as to their value and use. The exhibi- 
tion is situated in Devonshire street, Harley 
street, in the west end of London and in the 
heart of the chief medical center of the coun- 
try. Sample spaces only are allotted to ex- 
hibitors, so as to enable a large number and 
great variety of exhibits to be on view. The 
exhibition is a permanent one—open daily 
throughout the year, and is free to the public 
as well as to the medical profession. 


Tue Experiment Station Record states that 
the order establishing the soil and fertilizer 
laboratory in the Bureau of Chemistry, U. S. 
Department of Agriculture, has been abro- 
gated, and in lieu of this laboratory one to be 
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known as the plant analysis laboratory has 
been established. The laboratory is charged 
with the examination of fertilizers and will 
collaborate in this work with the referees of 
the Association of Official Agricultural Chem- 
ists, and with the investigation of the consti- 
tution of plants. It is authorized to collab- 
orate with the Bureau of Plant Industry in 
the chemical investigation of problems in 
which the two bureaus are mutually interested. 
A leather and paper laboratory and a micro- 
chemical laboratory have also been established 
in this bureau. The latter is charged with 
micro-chemical investigations relating to the 
investigations of the Bureau of Chemistry, 
and especially the examination of food pro- 
ducts with respect to their composition and 
adulteration. To the leather and paper labo- 
ratory will be assigned analyses and investiga- 
tions relating to tannins and tanning material, 
all technical problems of a chemical nature 
relating to the production of leather, chemical 
and physical examinations of papers with ref- 
erence to their fitness for use in this and other 
departments, and problems relating to the pro- 
duction of paper with a view to promoting the 
agricultural industries connected with the pro- 
duction of the raw materials and to the im- 
provement of the quality of papers made. 
UNIVERSITY AND EDUCATIONAL NEWS. 

It is said that Yale University will receive 
by the will of Mr. Levi Clinton Veits the sum 
of about $200,000. 


THE veterinary department of the Univer- 
sity of Pennsylvania has received an anony- 
mous gift of $100,000. 

CoLtumBiIA UNIversity has received a gift of 
$16,250 from Mr. H. E. Garth for the estab- 
lishment of a scholarship, and $10,000 from an 
anonymous donor for the purchase of books. 


Ir is said that the University of Chicago 
has received $250,000 for a building for the 
divinity school. 

Accorpinc to the Boston Transcript, the 
Yale University Museum has received from 
the Royal Museum of Decorative and Indus- 
trial Arts at Brussels a large gift of antiqui- 
ties collected in southern Spain. The collec- 
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tion represents the transition period between 
the ages of stone and of metal, and includes 
many stone and bronze implements, and also 
pottery. The museum has also received a col- 
lection of prehistoric implements collected in 
the valley of the Susquehanna, and presented 
by Christopher Wrenn, of Plymouth, Pa. 

Tue first portion of the $600,000 left by 
Charles F. Doe to the University of California 
for a new library building will be available 
this year; the plans are now being drawn for 
the building, and ground will be broken in the 
spring. Like California Hall, the administra- 
tion building, which is being built by a state 
appropriation of $250,000, and like the Hearst 
memorial mining building, which Mrs. Hearst 
is erecting at a cost of half a million, the new 
library will be of California granite and fire- 
proof. 

THe new surgical building of the Johns 
Hopkins Hospital was opened last week. 

Ar the University of Oklahoma a new sci- 
ence hall, first opened for work at the begin- 
ning of the present semester, takes the place 
of the building recently destroyed by fire. The 


present structure, which is of gray pressed 
brick, was designed with ample window space 
It is 


in order to secure a maximum of light. 
titted throughout with electricity, water and 
gas. The lower floor is occupied temporarily 
by the department of chemistry, the second 
floor by biology and the upper floor by geology. 
An auditorium, used by all departments, is 
supplied with a modern stereopticon. There 
are in all more than thirty rooms used as labo- 
ratories, offices, lecture and store rooms. Seven 
men give instruction in the building, and the 
enrolment in the various departments is much 
greater than during any previous year. 

Tue free lecture system of the New York 
joard of Education under Dr. Henry M. 
Leipziger will this year be extended so that 
there will be about 140 lecture centers. 

AccorDING to items in the daily papers, the 
entrance class at Harvard will number over 
600, being its largest freshman class. 


Tue total attendance at Cornell University 
exceeds that of any previous year by 206 stu- 


dents. The regularly enrolled students this 
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year number in all 3,300, and the entering 
class numbers 916, against 815 last September, 


Dr. Cuartes W. Dasney will be installed as 
president of University of Cincinnati on No- 
vember 16. 

Tue trustees of Northwestern University 
have announced the election of Dean Thomas 
I’. Holgate, professor of mathematics, to be 
acting president of the institution. 

Dr. Henry Minton Wuevpwey, professor of 
microscopy in the St. Louis College of Phar- 
macy, has been elected dean of that institu- 
He has been a teacher in the college 
1884. 

Dr. C. J. Keyser has been promoted to a 
Columbia 


tion. 
since 
professorship of mathematics at 
University. 

Messrs. JoHN Frazer, Thomas McCutcheon 
and Walter Taggart have been appointed in- 
structors in chemistry at the University of 
Pennsylvania. 

Tue following appointments have been made 
in the science departments of the University 
of Maine for the coming year: 

H. S. Boardman, C.E. (Maine, 1895), has been 
promoted from associate professor to professor of 
civil engineering. 

C. P. Weston, C.E. (Maine, 1900), Ph.D. (Co- 
lumbia, 1904), has been appointed assistant pro- 
fessor of mechanics. 

H. R,. Willard, B.A. (Dartmouth, 1899), and 
M.A. (Dartmouth, 1901), instructor in mathe- 
matics. 

W. K. Ganong, B.S. (Worcester Polytechnic 
Institute), instructor in electrical engineering. 

A. L. Grover, B.C.E. (Maine, 1899), instructor 
in drawing. 

R. K. Morley, B.A. and M.A. 
tutor in mathematics. 

L. C, Smith, B.S. (Maine, 1904), assistant in 
chemistry. 

Edith M. Patch, B.S. (Minnesota, 1902), Ento- 
mologist to the State Experiment Station. 

Miss Mary J. Hurwisurt has been appointed 
instructor in physics at Smith College. Miss 
Harriet W. Bigelow resumes her work in as- 
tronomy, after three years’ absence. 


Mr. Greorce H. Carpenter, of the Science 
and Art Museum, Dublin, has been appointed 
professor of zoology in the Royal College of 
Science for Ireland. 


(Tufts, 1904), 








